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^*for |feTT ? f5T^T f«TTf T5TR ?f |3JT I W^TTgRR % £t WWm ^ 
TT5WT5TT % fT|^ (l5o^) <wj wilttm* (^o.) 3fr 

srrtSr* fwRr ?r 5^ § *ft*Ti ^ <?ft j #o f^ % 

^TRT^ *TRT ^ 'g^-ftT5RT' ^T TwmroT frr<§RT STTw" 
fW ^tWPT qrfT^ qfr *TTfSH> Tf^>T *f ^JTRTR «TcTT 
T?T I *T§ *TRT tf* 1 feo if ^rt^ , q f^, 
% ?mff Sf ffpsFTf>TT ¥<T Sf ST^T^TcT %qTT «TT I 

<TT S*f *T*F*TSKTR TTfTrftftr4r rT«TF ^TPT 
ir^5TTcT|tT| 

^T ^T 5PW Sfc^W WT^rT |t STT% <R <TT3^Y % WcT 

Bripter <rc 3?r: sr^rfifRT f^rr srr 1 1 

Wtit SFtfe # '^STR ^TW <fN>T *T |tB *T§ #*T '$4- 

RWRT* ; 3mftsr srnsrte *rrf^r * ar^r f?rftr i?i'f?sft ^r 
^ ifto *«r 1 1 *g^r-f?=r^T^' ^nrr^ rr# ^srrg aff . 



[ JTsqTTrfsr^K, ^rorfsR>R, f^"5T^rrfk^R ] 



*to Te^TTTt ssrr^n* #*t! 
nsta ?fo 



[ fsGrr?T itr^ srtt *r ] 



^o tfo.oo 



TTTft sta, srcrWtsnT, ^hi^nH 



^ rjta *ft f* wiw « «m*« trwm srwr f«* * * 
91* ira *Trfra«mr «rowPr* «rw »* ff «j» • 

.5153* sPitj *«•«<*-#•, *• Pwr. *• 

6. wr*. M«*. ^*** 



wft ^rtro % srq% stitt *?*r ^«rsr^rw *f i*v»y i<> Jf f^rr^ 

5T«ff % FTra*Tf % (T5^-Tr5JT *T r^T *Rff TT^T-iPtT fe*T I TT8SfiFT *PT 
^ ^Tfa* | f% ^T 3rrot5RT *f 3 

<n<STa>jrf tf *itf ^Wir <T3fr * «ft i ?c;*c fo if %sr *f *frr t>*T- 
fa3rr*R wsttt, tcw srk «n^ % i |o Jf sptpt afta ^rr^h: 
% «st afa tW*ww (^fo otto *t % srrs) gq i ^r^cr 
*t ^ft Tft STT* *ft, aft ^mf *t , 3TRSST || «rf | ajcT: ^ ^n^r- 
^ SPfKT |, fa g?TR?? spf ?TTTiT <TT5T§PtT t>fsr $t fkm $ 

sptts | i a*n*irrft to% % ar«Rrc T^tlr, toh>f *r*?nr*T, 
ssrorar, a*r, sr^ror ^ ^ (arrj^, sr^, irrerifr; ar4fe. 

f*TFTlf<f) fOTl% *t ^t l fq* %g T % <?f rf if 3*tfa<T JJTT^, 
tTOTO, TW* ^lNcT, 3T^7, ^«r, «1,^, 3fft^nf f^T f, WRi> 

2T«n^ *ft# i 

*itfew f*raf *r arrft srta ^ * ^ | , ^ * ^ ^ % 
^ ?^ *t ^ttit nmrtm wtiwip* totot ^Pr sMror | I 

¥tT> STTS;? ^T tfT<TCTIT*> ^rtcr | — 

3tt 3^r *p% t>jiTRft ^ tartm n 

ffr *t ^ *r* ^ I, «ff r>r^ ^ t^t |, m 
wt srjf, 3ff«f ift ^f jtar, jt^t ?ff n$r l ^r% 3^ | f^ ^ T 
^oTTt%af)i anw^ ^ ^fff?r# >r^ ^| ^ ajhc), 
ferw ?EPr 1 1 ^ ^tB * ^ ^ ^r Torfrr ?ff *r*ft 1 1 ^ % 
srcorr rrr^T ^ 5% % irshr « ^r « f^% ™ 

bt^ w % 1 1 «nrET ^ T ^ 5oo im % tf " 

w 3tt ^jt m|»rr ^ wjt | 



( • ) 



Tjzn T5TOT T^RPlt «TTTT«Tt 1«TT I 

%^TT*r ^TRTTTT Tf«T5T ft«RT^ II 

(*r$: 5*Ttfei«r, ssrto tf) 
q^ % *R* «f *t fiWT *t T*ft*TT t 3ffc *tff % fiR * »rf« tf 

t^tt %5t»ff *f Tfir<r *t 3T«rt^ Tfira-rcftta<r, | I 

%3t*r wrYra* % *tt5 wrtter*. *rr?5r % «fcr * wrrta*; % *f 

fe*Rif *T STWPT |Vt I ^ % tN rasrer fa$r<* % 1 1 ^t 

^ to^W^ * wnrr srtlre 'W^t%*T'< 
*f fo*n 1 1 Tt^r fasrer fa«T nr>F *f f*FTPt |— 

^ qHf 3 % *t *t (tffiw 9ptK im w) arcS* % ftlvr 

ftWT I eRTf fatfT *t 3fe *T "TrSr^ t%5T^ 5f 1W?TT WT i, Ttw-Brariar 

ift mm ^tt 1 1 1 *r ^ff sr ift «rft» *<re ^to-^er anrta; 
troua *tt ^-ftrsT?5T 1 1 «t *rfir«5 sfht ^rn^ sts (5*tVra) 1 1 
q*farfem *r TO^ir sttarc *t*te (G. Thibaut) ar*c *$*im*m 
gBWR: tWt * #ft arprc *rf^r s*Tfira fa*n i $jhr *rt % «9* 
*tt«t ^t stpt ''^stt^tw srentwrc" i (spttt, U ftsFSR' ? w) i 

l*Rft TOTO 3f <jt tWT^T qf\w, 3PTTT, % «PO* TTTS * TfT*tT 

totc «itaaw t ^pWwRr % trm-irTWT *t m$ %m *f fiprr I 
sr% *1tt «re *r t* W° <° 3 *pn«<r prr l *f 

3TR1T |3TT, $*RJT ST*TT 3TSTTT (TSTTT^R) <t<W *f 5TWfir5F §3TT I 

tr^t? 3T5ttt <\$^<\ t btt i ettttit % ^pt ttt l art^PT ?ft 

3T©TR ^«Vo tf ^IW 5TUR ?T^ ^TWT fWfiTT ^5^^ TWo 

8Wf^ ^T^ *t aira |3TT «TT I «ftTOTf 3Tt ^T ^ iT?«T «ftfT- 

8ft?T s>t% f?i5iH-HTf^ <rt%5T ^ ; 5T»r?nr srfiPTRr tsrwrar «tt, 3fk w 

8f irt $9 STtlRTt 3T5PT ^ ^ ^TK I TTO^ ^TTTT \o <tf 

% ^f-f^TST5=cr ^T *5 t%WTST ^TTWT 3T^TW«9' ^?T | I 

STo T?Tf mft ^TSSTTT ^T^TH *Tf »TR^ WT<r |, ft> faSTR 

qf^, stjtpt % 3rfg^rWf tft ^tt^tt ^r st^trtjt ^t 375^% 
^reirR *t srr<r ff 1 srr^tT wrwir % wrhr ^ * srawjpr 4f 
srnrt^TT, ^tft ?t>tr % ?t«t if ?ft t ' W w ^ ^ ^ * 
wSri v% ^ t ' w * W( t^rw ( f ^rw t^^*^ ?f 



( «= ) 



chrre €t €fo i mfa *r|rctT srcrrc srteT*cr*r $33 *ft tft$wr 

«rt^rr^r^, 3T^^i9r srr<^r srsr, ?t s*r ^nw $ srt i tornr <rfo^ % 
iT^reat ^to fir*iftqm ftr«r sft $ *r*r?=r ?r?*r *>t to-^^t ^ro stji 

<m*TT-^«ri cRTOT ^ fo*TT I ^-f93TfcT *PT *jp *fe$cT <TT5 STTo 

^r?r, 5T€FT3; t^^f^n^, % sstttsct srs^or % arrarc <rc fe*rr *ptt 1 1 

«TT5 % ^grtSTH 3 ^ ^rocTT 3PT% ^TTWS *T3^ <to 3ft^T^T«T ST*rf 

5ft % ?ft sn^ §f *ft i ^ ot % srrsrrct 1 1 

■w#r sft «ta srt St 3*3* <V ^ tw^r ^f*F*>T (*3 ^t) 
f*r*§rt «rt, «r> 3rt>erir ®*z % sr*r snrrTtsrcT |f «ft (i£*o) i %5 §, fa ^r^t 

*f f fW ^fm?T SS^tT lf S<t cH^ & ?t 3TT *T*t | I 53% $^ ft 

srm^ srsr f t % t|| i ^o «rt^cr^ sft % f«mn Tf^ srair sttt 
sr^Tt%?r "h**i ^tt^htttt" (<R«*Q ?f*t Jf *rccfta "TC sr^jMt 
STmrt ^t | i *rfe ^ ststt % sr^rfer |t wv>, cft ^rnr ^ttt i 

^ifrr «rt T^r^tT srare srterccrc % t^ t^n^-^n^r 3r«r% fcs*rcT 
^t Ptctt sft ^t *RfacT fa*T *rr 1 ^ottt % m ' V* f<TcTT3ft ^t 

<gW *([fcT f5TC% ^it *T t5*T T^TcT ^T sr*TO TT5 <T?T «TT l" 

— ^t ^rtRr^TdY 

o ITTft ?^T5TO «OTT, 

spjjij ST^rETTT t^TTT 

U TT^ 



*rft^r ar^r ] 

^rTtrT 1 1 5$rfrrq; srr^rta ^r^r Sf *rrcrctf *r 3*tfireOT*ar *r stsipijt- 

3TS?TTqR g^PT *PT§n 3TT<TT «TT I ^TITT ^STTT ^TTT ^THt^SrTST^T^ 3|«RT 

3>T*rarPT *rt 1 1 ?ff^rr % stjspc 5*rtferowrer % sr*?fo <\* arrerc 
% frnr% ^nr *T5 | :— 

<t — ^r, tqwr^, 3-— «rro, v — *ftps5, * — ad%, toutc, 

^ — Wrg, t; — TTT*, *PT, ?© — JTTtf>, <\<{ — ^ r affiRT, 
? 3 — ■^rtrsr, <iv— <rtf>ro, U — WT, ^ — JT^T, f\s — 3fft 

srtro t 

^it 3ft u ^mr finTr% | ^t *rf % f%nsn^rHB^ff ^t <rtt ?r$f 
1 1 ^ ^ h%tt 3tVt fs5Fcr % «rert |, *t$ ^Ht Sr %*rer ^t 

f^iT % |, fagt $ «TTT ^T ^Tt <TC lft «=rft ^T^sg | | 

tsre sn^ftfr t%3Hrf ^t ^t *?i$faf$< % ST*r % srsr ere ^tcrt 
arnrt | % 1 1 — <ftfasr, r — Hton, 3— *Tfa«s, v — sk, afk faro^ 
^rerer, f3re*>r m% ?n§faf%x % (k^® f *> % *ri*re) arret ^-SrstrlRT 
im^> 5^ Sr f^n | t>*r$ ^ *it ^cmwt | fo <ftt%*r fasr??r ^r^ §, 
^rt % f;ro ft^-t%3T^ |, *rw% sre ^r-fa3T*<r |, *t ^ger 
w 1 1 T^%^rf?cr^T-5R»rftni»T star % * qr *r° *r<> 
fet3t ?ft $trfOT-*rarc «pt stoto | ft> 'nrtt^ ^tH^ $r sft 

sftr 5^tw ?T|fcr % ^t ar^ «rtRrw tror^, *r^sn<T % ^ttw ttt^ ttt $r 
^e^r ^T,^f w^pt ^ 3ft 9th ft*n? % ^ttRt ^t ^r^rrTT ^ tt^ 
f^n5RT, fsr% sf*nsr ^ 8pr% 5^ vt fe«n ^ ^rcs tror^, t>% 
^ ^ t^t ^?t *ft fcrr ^f ^t%«Trer sftr f>r% ^rr % §nr^ 5^ ^fir*5 
f?«n ^n^-f0^r?er | 1 

«r^ «gptw iwn w$ ir Rurr «rt «f «r$f t^Rrur? twt I i **t% 



( v ) 

Tt*^ JTTT *f *retff ^tT ^cT^TTT T9T afa |?TTT 3c*T f3R% ?«TR *T 
TcTT ?T$f | «TT^ tsKRit <TO^Tc*T ^R ^JU^ (m*i) cT*fT *TTTcft* f^T?T 
3TCftfoTT *TT t5ft<rrtfa*TT f T fW^'3W5Tct | J "T^l?^ % (^s fo) 
%ST5T Tt*T*-fa;gFcT Vt fa%9Tt ?T$) ^PTSTT ^TT, *ftT-f35T?cT *t | 

^ITR ^-f?T5I*cT % <T^ 8TKTT?T % *?fte it f?T*IT | f% STcT^ % 3TcT 
if q?T JTNTS SNJ* % 3*rtfcT«T tft^ % faq ^ ^jj^ sft 

3TT^ 3T9T ^t ^PT % faq ffPI^T ffr*TT I f?ft 3T3T p*T ^ 
STTTT 3*T-f?T3T?cT fa§ <T^T % g*ff 3 ^ «T»T^ % *T^pff *Pt ^cT^TRT 

^tt wgT srcT^rsTT fa*rlr % faT sr^ fr*rr i 

*rfc ^ *t wT^rarlr, 5n^nnr-w«ff sttt ^t fas7«T *tr % 

sTwm ftnrr grw at <tctt ^t<tt % *Pr%?rt%* w S *ft srr^m- 
wt % 3T3*nr 5Tff-cT^f *tt q| | 3fk m <tt ^ ct^T^ Prnrr t*tt | i 
*f?r ^rr * ftcn cft ar^T^r f>?f % f*?;rT^ *sTal * ^ tf sttcT *r 

3TTcf>, ^|?ff 3TTT »Tft^f cT«TF fcff?Tcff 3TTT TO*! ^r STSPST f**T 5TR 

TTct ! ir*ro5fR trcT *f *ft f f^r?T 3fh f «totT ^RrtW sttt *frrcwf 
^tt ststr ?r|1f *rr i arrcjinr, srTF?fntf|T, sr^rf t, gsrr^, %?r?r ; irttsr 3rrfr 
%'^er «tr sr^ct | % srr^ q?t ^rarl % «itt if 

%?ft-%?ft ^TcT f5mt | I 3T^ cft ZT<%$ cnr ?t%cT, sr^^^?? S-^cT 
3Ttf^ % STT^ff 3fh TT^ft*T «aTfcTfWf % ?T?«rt % §5RTc*T* 3T6iI?R ^ «f> ^T^ 
ffe f^T | ff7 *rrTcft*T ^zft%«T f|TT^?T ^TT ST^T*f> ^t 5qtfa«T % ^«TT 
^cf^ | I 

3TTWt*T PT«2 5TcltcT ^tcTT | fip STT^ ^ m?cT % JTT^ 

^rttlr<T ^tt Tf«r^ *7% ct«tt v$ sto sr?r^f ^ fkfim 

5fto 3TTTo % (G. R. Kaye) f^T^cT f, "^T^f f% ^TJ|- 

^ ?T5^r5?rT^ ^t^ct^ srg^cT I^cttsrtt^jt i 
^rnrtTTT Tc^r jt*tt t%t^t ^tt^rt nvs.i! 
3nzf*T?fT5T ^rr^T^ ^TTir^r ^r^w^ t 
^cTTf<ft: 5P*ttw f# srfcT ^3=^ irts^: 

^cTT^^Jn^l»?^?!^^ 5T?TTr>cT5^?|: | 

W% cTRTHf ift»TTTT#^ ctTTnr^TW? 1 1 y=;i I (^TEt^T nt^TTT?) 



( 11 ) 

foffT % «mr **rf % % S Rr**r *tf? * afk *r*t «nvrr % *r ir 

*? en | fv ^ srt- f^TT *r **r & ^ fa^ R ark m <?>ff 3 
«rirro *f <t arrt M iUr t| * 4fft tmir ( fr * f 9 
fNR arantr % arr* % ? i" irar *r % fo<r ^ ^ TO 

snrrnr ^ arpr <r? <rr | f*<pf ^r^ * ar^-^r *r «^-tjiwTOr 
«jt BRtTOrT for*rrct |, qgfr otvt *r to *r wnr *rr ftr sr% ^ ^ 
*fmm vti vdn % arrw * armr s^g * ^r m arr? sn^r 
*tst * arrim % 3rrt *m <* ^r *r P irfe ^t t\vm * r 
**r *t ^tcrr cTT Mm^r^R (precession of 

equinoxes) stto «tr 3r% I *r STcT <rr ^cT ^ ^ ^ ^ f ^ 

*r fara% 5tirr | f% «^«rcer % tot cr* ^-^rer-^ tit to 
TOnfflfrr «rr^tir wrWWT *t ^7 *aft «ft iwt> sNta *t*t * armr 
% sre^r^r *j stot srsjiw $t «tt fi> ^rr^mtjr ^ ^on^ % 
«T^ra sr??r | wtTu %rf*nft <wf5m * aiTcr *r ^tv | fr 
^wwrik^w^ «rtrr*}^ 9tTOr%arrt *rr<r m 
*rr 3fte ^pwt s*r uinr ^tcrr *rr ar* «rf%65rtf *> an%*r ov 
^r *r i arartr ^rrlw * tft *rf *jra*-*jrgi sr^rcr *ptt | fa *t 
«trwt s*r tot ^terr «rr ^r^ tf «rfsror % srrft arnrr ^r i ^t^t 

$1 ^ |q ^Tct j % |*Tlt giR Jf ^fsrqr?T7 jsr^g if |tcT T 

|, ^r^ f^ §t 5rt f#r^t5T»r f?rj^ ?ft %^t ^rf^^ , 

^tt % 3f^1f ^ | fo m?r^ % HTTcft?T *tt*t ^r?ra 
vf % 3 tw r\3 ?r^5 % *fsr* «t !iff | aftT ^rg^ ^t htjt w% ?r^ 

Ewe | I ^T^ ^f ^ itr- ^-%^ gif % HPT ^T TWTC % mwi 

I ^r%tr ^ srrir: ft^5r f*m% 1 1 irjt «pt^^ | Prr ^ % *JV 
t% rwr^ Wf $f srr^r: ^iwr ?ft *rrft ipft | i Jf iter afh 

ttWwr % ?TT^ arf % JTRf ff arfe^ ^cr | I ERHTt afh %q?TT % 

?rrir^ ^ % irr?r ajtrn»? «jpnr arf % ajr% ^ ^tt •» ftsrar 3rfsrfr 1 1 «*f*ni 

3f5T»riR ?raj?fr^ ij^sRnnrsr grar^r: n^n 
H - «juglt i%rr arrter ^rrc fa^rr^m^ ^s. i 
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ftrs | fa 5*tt* wrtfirfr*if % ^sr stsptt ari %T5tt % «Pt «r^rr 
3rfsr<s $5 | srte ^rfaq ^r^ tft f i 

tft srspR *rfe T^t^lr, Trat gr«TT sr?* sr^tot *t §srt *t sts 

gt 5TT3 $ STTcTT | fo ^TI* STTWl % TT?t |^ ST^T* *ftRifor *T 1fW & 

3rfg^v i i 5*rfa<r. *5 fas ^t srraT | fa ^ttstr £i*pft nr 
fasft 5RT f%%^ft 3*ftfa* ^ ejnir | ^ i I s t *rraf sjt 
fcrH-in«r $r sr^ts *w *i*tt i i 

^T-%£RT ^T ^T5T— % f«TSHf *f 3?T *ra*te 
1 1 5^«p Sf srt ^^tt 3>rsr srasrisT *rar i ^ er^ % at stst 3 3tt?tt 
*$f wffa ifc ji| 55T% srr^TUTsr, wt*r srra &ts ^tit % ^rt 

SPCT* W STTeTT ^ft 3TT5T % TT^T ^TR W 3# *T|T*TRcr-3>T«T *f STO % 
*T^T^T3TTfSTTT«r gnlST % TOTC *f S*T*I % t%ST*T *r>gr* 

^ SWT Wf 35 gfT §t?TT fa RT<»5*f % ^ts^ ^ ^T ^TO-WT ^ 

^t §tTi ? s sr swsr f *rtwr af»r ^rt 3tR i s?r% at 55 stit $ srrar 

fr 3*T *TC?T gjf-ftnSTf5T WV $t 3*iTfa<T-*P*HT ^T ^t <rfw «TT I 

tt^ w»f *ff fa 53 a«r ^r 3TTf% ^TT^ttTtlrc % *§cT T^r *>r 
i srtT *r*ra i fa q^fe3rfNr^r *f sft t^t i ^ srrt? sr{f 

i ^ ^r^ ^t^t^t * $ 5 sisite* tor | 1 <r??§ 3ri?^f ( fv aruhrg 
(^tt^ f o) ^ arq% ^ ^t ?jf ^f ?r|t $t i, ^ q| 3TfFrm ^r?nr 
i ft> 3rT?fiT€tT % ^jtt ^t^t % stt^ttt^t ft i^r^i ^^^tt «ft gf i i to^- 
fqf|K ^ ^-fesr?cr ^r art ^<t few i ^^th ^r-tosrer ^r f^?r i 
firaif sttjt-^^jt # siraf qts 9 srenit i^t | wtf% nf? srt-^sr ?t ^^f 
^-topsr if *r^Mi* % q|^r ^tat at ^ q^fesTf?cTq>T if t *£f 
l^q>T ott^t 5T^^ sp^lr srte ^jtt ^t f^r^qJT ?t «ata f% srt^tiTO 
if sr^-f^| ari^m T^rsr if «rr srsr 3^^g ^ i 1 ?r|r5 r 5r ^*>) 
% ^jpt ^ «rt ^if-t%5T?cr ^t sfr $<t ^t waft ^t stct ?r^f «rt 

Wtfe ^«t 59TT ?! ^2 c cT ?ff*t I ^TcT 5ft ITTW^TO 

% 59 fa*TT*rt T«rt q^?3 Pk * ^?r ^q if ^f ^r ftr sr^ 1« 
q?5rt i wffo wmraiif ^ 5?r*t ^sctt ?fq>T sr*^ $t i 1 1# 
91 1%3 i f«P sr^mT ^-ftrsT ? cT *t stife-^q gt 5^t i «it q^ fg5Tf>aq»T 
tf t^rr »roi i «rt^ to^ % <t *ft^3 «tt 3t«t5i *rerjt ^-fesr?cT 
^t ^f«rtfEra ¥<t % srt^c ^ri^ ?f ^t: wft ^?tfgtcr«Tt % ^rw-^nni q^ ^\ 
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( n ) 

t sr^s ft>3TT |, r>*r% tsr% strw^, sr^rg^ srrfe 
$ g?sff qr %eff & sr^werr *rt T*ft ^tTt, %t f% aR!ft 
g«f ^tsrt *t ^f*r^T *f ^ 1 1 

to^k^t ^ST^r t^t— w% ^tt ^t«t % Jf «tt^^t 
f?snif % «rer 35|T-qr| r%q-T | f5ra% 3^t spw*? ^r ^httt <ttt 
$tts*t 1 1 ^?r t><ro *t Cesrt *r|t*q- % srp qft«r*r f^r | i ^"t?r 
^jttt 3rrf? ?r|t ^jt Tir^r ^r-tlnsRr <r*rr H^t^ ^srt* % 3P|*rre f*FT-f*r?r 
^rat % terir *r>T% s?r qrr $2f-fasRr ^r wrreTsr ft«n; tor | 

TT^art % snprrc ?r|f % wtttst ^ ^t ^it^ | i ^ srm 3*5 iv 
% % *q*s §kt fsreSf sr^r ^t 3pgf5*t *n?t | i 

f*r*t fcft tfvqm g fa ^r-fssT?ar «n^rt asr % *fcrar 
^tw tf fa^T t*rr i ?f <rt 3§rT §t 5%-$tR str q?err | artT 
^ fo *T|tazr % ^ ^ft jt^srtt fkm\i | q*?§ ssrw if 

?T| TTfcr T3RT 3T=53t tTC^ «T^tSTT f^ *TR^ «TTtit ?T|f | I ^ 5fTrT $ ST^ST 

% arg^T? qrt st^tjth *rfarlr % ^rssrt *r* ^t sraerT ^jtt q*r?^ ^§rtt f : — 
ir^t % ssspst *f «?rt ?r ^ 3Pgfs % ^rt *ro*r f^i% | % 
^rr* ffT^r% fq snret ^r srgs f*r?r% | ^r^t ^ <1^<> f° ^ sr^tssrt 
% qt^ ^t tTTq? T<n?rr ^^: % tor^" | srh ^rt ??rt^ ^t stf>r % ?rT«r 
f^^|t" 

"??r s>rf ^tc5qff ^t ^jtt q* 5T?fT q|»TT fo ^ent 
% arq^r t%4^ ?r|t % r>7^ ^r?rt s»t 3T$fe*Tf % ?T|t f^T?rr | m% q$ 

% ^TTT ^t Jf I qT?| ^ % esrr^T ^t 3T^fe ^pt f^TT |t ^ 

t%?rr | 1 ff |3rt ^r ^Tf9r-^sP ^r^^ (Sidereal) | o\x ^5 ^t nt% q^ 
f^ st^r f;m | 1 3t?it srfr ^t ct^ Ht f ° ^ ^€ 
?«n?r qT srff «rr f ^T|f hh ^tjtt tt^tt | ief?i^ ^ qsfer % ar^R 

^t 3Tt T^T HT^tt TT^tt I ^ *WW % I ^Prt^T TTT^a^ V\ tWTE 

^f r *THT T?IT I I ??Tf^^ $1? ^t 3T^fg ^TT fsr^TT ^?rt ?T t%^TT WT^T 3rtT 

^t ?TT?T%^ TfcT ^T f^TT 3T^5 TfcT ^t gjSRT ^ wf toT ^T^T ? 
*T^ 5T^J | fcfT ts^rt ^t gif % ^«TT?T ^T ^tt ^<t cTT^ f^TT 3RfTT ^T^ 
«TT 3ltT fe^m?TT ^lT^ «TT *ft ^ qf^iTTTT f?T^cTT | #€T 

ftr 3T?i? ^r^t ^t T*IiTT 3|tT ?lf? ?T|t rft 3THTf% ^T ^RW WT «TT ? ^ 
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( 1* ) 



t sr% *nrsr 3f srT^t T«r?rr *§cr §t T^^nr 3r?r ejt? fezrr tst 
| fsrs& sr§cr ^c^ trfw*T f^r^^rcTT 1 1" 

"%fofr fa3mr % srr* *f 3rm«f srrcT | ? ^Jr T*mm 
| fr ?*r£f % ^ R^r^ ft*r tt | fsr^% wtjtY spt ^rt «fi Tttsrr 
37? 3ra*rT*rt xtfer sf ^ <t* 5tr <r?cn | fa ^ ct^^t^ ^r f?T9^zr 
ie f^^T7: & :r|f fo*rr »rcr i fo frsft f?rfe ^t^ *f ^ jttstGi* 
tertlr ^rrct 3tt *r% i srfrs ssr% 5rf%f ?r t ^st T^Tgr lct | f% fsrr *>t 
<=ff sr H^r Jf sttct *r sptct ^t t^t | fo ?r^t 4\ ft«rt% 
$*t ^t ft*Tr% *r?t 5^r^r £f sta-ste ^ttHY ^rr *r% i i^r^r *ft ste-sto g*nr 

^TcT^ | aFqff^ 3* *f ! ^ft f*TvTcTT |, f^^f 3T^ ^ flT?ft 

STTcTT | l *f^cT m?%& % ?fcT|TH 3 *T£ *TTcT ScRt ^t ST^ | fi>rcRt *Jtf 

^tct |t spf>ert | fo ^ snr* % «rf er i^r ^r-t%3T?cT «pt 3rt>cTc^ «rr i spt 
*zftffa % s^t % fa€?it' sffa ^sr^t. % sttct ^t *tt tctt ^cn | fo 

W^T JTTfT % 5T?«T % spf <TTST?cR *ft ^T 3fk ^T 357* (??rYf? £ 3f) 3? ^ 

tft =|% 1 5ft *rf ct s^a: ?r|r* | f% 5TcfmfT tt?*t Sf sta-ste 

&?t% ^t f?^ ^ | srt ^4-f?rsrfcT % *rpt % i s*rfatr. i?r 
sr^mrr % fr?s 3frT ^ett |t ^r^crr | f^r ? °fi w ? ?^Tf wcrrs^t if ^«rtsrT 
% ^tsr ^t 3fr noi^rr ^t T4t «ft ^f f ?r Jf %^ ^r^ jit <?t^ 5$fr^t ^t 
^??r ^r^TT €t ^t^tY i ^ct^t^ 3r^f^ ^ ?r|t ^t ^^rctr^ sr^t^Tt 
^r f?f?r ^Tcit | 5Tsr T| ^t^r ^?^t^ %*rr tjtt «tt, ^t «Pt £rc^r 

3T^fe ^ 5TT?T: t?=5^T ^TJTIT 5T^3 ^^clt | |" 

% ^t ^ sr^t? ^r *r*nr f o ( i ;9 crrKt^ 
^t srp-cTT % f^r^ 5-|cT «rtT ^ ^t arr^s^cTr ^tf^» *r§ ^sr ^>t 

^ScTT fTtT7 | f^f?T% ^T WTH T^T-tT^ f?T9^ ftWT T*TT 3rtl fq5?: 

f^| ^ fem t^tt f5r?r^t srr^Tir ^ ^tt arTf% f^?| ^^ct $ \ 
spkt srt^- ?r %sr ^^?rr ar^rn^ ^r fr ^ ^t tst^t Tter % 
arg^rri ^^eft % sIt cTTTT Zeta Piscium % 33 ^stt 5^ ^ «tt 3?t?: t^ 
cft ?«t^ | fqp f|?|3rt t ??r r>^5 "^r ^rf?r^^ % wv ^jsrt ^>t ^t fajRir 
t>jEri | ^jt^t ^ft-^ft 1 3ttK «rf? ^ % *«th % ^?^^ ^tt $r 
srw ^t ^pft ^gpr ^t 5tr crt ^ ^t «r^ts % ^rw ^r ^r 3f?eTT 

STCicTT 1 1 



( 1* ) 

«^* 3TTf3 % fe* |q *tn <TT<f % «J*ttf ( Polar longitude ) 

ST/TT* qT*W STP* | I * ^ % ^ ^ * **** l $9 *t 
^tM % *P *T f«T | l *T* I^Tc** % ^ sMTCRT 

*r?T * TTT arh: aiTO «t*T ( Superior and inferior limit ) 3TH 

<r*a i l toi ^ ^^f^rf=cr^T 5f *ft ( «rWt % ar^R ) *tt<t nt* ar* 
% st*t* ft3r i ftR*t 3* 33 srrtt* ^-t%SRT. % w„*t* TTH* i 

*t 3RT![ % ^ *Tt^ «TT ^SS f 

SrT^T ^t-tTOT5?r % fa^q*T % *t% TTO ^ «T% 

t>T% ^TTct | : — 

3T9T ^T 
fifTOT < 

3?H>J * 3 

qsrr 3 ° 

qjT^5^r 3 

feraT 3 



*TS*TIT*TFT 



3 



<R ^TT^ % «Pt 3Tf^m ^T «TCJTmsT ^ 3TW **TT % 

fl*TH | I 3fe 3TTT ^5PT % *SR*T 

ITRT <ft *5 *W»Pr W ^ % ^ * ^Wt I «T^ «ST^ 

^t s*tjt ^ hsW^ *TT^T i fo i° I I 5^TT ^f-f^5RJ *T 
*Tq?T ^ enf 3* 3T*T*T l^t srTcTT | I W*t ^T ° 
^TiTT 5TT ^tTT | I 3ft ^ ^TTT €t W tft*TT (Upper limit) % \ srq*T 

^tirr tf wtar % ftn? ^ 5ft% f5r% crnt % ^t I^^t 
f5T5T% ^rj^ % w^lr ^r f3r?i% 3Tfsr^> i ^st^t *twh*tr ? awr U 

^t IWt ^fT^T <js5 XXVI-XXIX 
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( ^ ) 

^+^^^MtsWtt , 



st^tt $ 

3rf*rf5r?r i 

«rcr«r * « 

*rtn ~i " o 

Voo fo W fo ^ gf , ^ ^ ^ 3*-tTOF5T* W 

*snif % ct^"! *t **f^r *ft&tfiRr £ fir* s**f*f % 
^-rlreRr *r *r** Pt^it ^ swrr tw | f «tt^ ^prr £tv ^t 
3tr Trerr, wTr> W % ^ 5f fsrar st^tt tf ^r ^ottr St tf 
*Mt, fcft gt j^ry* 3rrf? % «t # ^ i ^ jwr ^rsrw *t ttt tft*TT 

W% 3rfe* *fpft 3TT TOrt I «p^ 3T7TT ^T ^ o « f o ^ ^ ^ ft 

§m fa feft % fas | i 

snnr^ *t <trt * *ft feft % irar * T a**r gterr | i ittwtt- 
% if ^Rraw if f5rfer bppt it% ^t ^t «t ^t 
*?ir R ^-nrapsr if | . ^ *rr* tott | % snr? t£t *t totot 
toittrt* % *n? fwr t*t | i cr^ irrwrrTwr *t tot m° f o | , 
^T-Rngrer ^T ^W—^ t><j?ron srr fn t fr ^-fer?=T % 

*J*1% 5Utf^t ff<TT^ erePTT TT «TH| TOTOT fcff % *ftftrfoff 

% CT w ^f *T ^ I ?^f^ *g ^ 3* 5fWf % *ff % 3TT9TT <R 

^TTT » ;<rft 7OTTT fTO^[ aRt^ 5* TOTFft «nft I ittt 

TOirrteR ^ m sr^ ^r^tcrr Jf ^r^ |q ^ irnr « 
toto «wrtt *ft | ( ^t irn^tkr arsmr v ^ ) , 
W«rft 1 1 *r% irror ^t f T^r^rt ^ srm srrtcr tor «rr 3fk 
^t » «rM * *ft <ftd ^r i ^r^t tf .fe?mr * ^t f f ^r ^r ^ 
mfir jterr 1 1 ^ttt % wxm ^ mwr^ <ct Ttirv - «hr ff ^ 
rft **t t ^ q* ^tt «t pv-tMm 5 ?cr¥f if «TRt ^mt 



( « ) 



|, st% c ct | f^w^l f*?rt ir Ntare T»ff fo*rr i *rfe $$-fa5rer 

ffl?ft % 5TTT STI^ f 3TT ^tcTT cTT ^T5^ 3^?* fa^ct, w¥fa TtTO fa^T?cT 
% sft fa**r?^ fa^ft |, 3^ ST^-ST^ fe*TT | I <f^fa5fffcr*T 

STWf9T«PT St^JT 5f Tfo <fo §m*T t5%^ W fr*TT |3TT ^Th«T-^*TO 

% TrTT |, ^?rfaq ^ 3^t ^tt ^ctt fa sr^ Pttstjt fa*3T sttt 

3TT6TR TOTT I fac*TFTT?0 "PT ^ fa^T % *T§ 3>fa$»T % ^oo 
^ sftcT"t TT apTTcT m BTT V££ f » *f frfOT ^TTT fa srT*T¥T| "t 
STTTT aTT*?«r€t«T ff?«T fa^T |, ^TT | l ^HT % ^TT^T fft*STT *t 

tft STTJTW^ ^t ^T-^S^cT ^T T^rfacTT ^TTT fa*TT TT ! am^Ht *T 3T| 
^?TT fa TOTTW ST WTHfaf "t ^iTPTT ¥R ^"tT^ ĕT7T§faf^T 

STTT fa*ft ^ *ft «TTST^ «Ft fa£T?cT ^T T^facTT ?T^f TT^TT I 

«TTT^faff T % SpJSTT ^TRT^TPT T>T«P 3?Yt qtfa9T fa£T?cf¥ *? ^T^TcTT | I 

srnr % aT^ar' % ^^cr-^r^r % | i st^tt *Tcr sr^ | fa 

^f-fa^T^T % T^TT ^TST cT$T T^TcTT % S^ET *f ^cT^t oTjJTTsr | % fag 

^gt ^t*t i 3Tctt*t sprmt* % sttsttt <tt %^r % crer ^t «t^t stt spsctt | % 
w^t^tsyoo f © % 3TTs<rrcr § srrw ^t i^o fc ^ ssra 

f f I 7^-T^5T ^T^T fa*cTTT ( SWTSR ) TO^faf|T % f^T ^TT I 

fqiT 3r?tr sNtsrcst % stt^t «rf , s^rfcT, *rg5T 3rifs % "tsrt' % <?r T w ^st^t 
sT^-^-ti (Up-to-date ) g-?rT*T ^t ^tf?rw ^t i ^ Tf^fYsr=T ssr ^r^ 

cT3F ^TTTY «TT 5T5T tT^ TT^TTT ^t % %^ €t^T fa^^T f *T ^TST 

^ t\^T i irrsr^ 5Ttf^cr ^t st^r if f ^ J^rt^ srfa^ fa?TcT |, tctt % 
f3Rft 5tt*t ?rf«r % srrsTTT ?T fa^- *r^ ^rr *ff ^t sr? r f?^ i 

5PTTT 

w^akr; ^r US» fa» tt^T^T JRTT^ ^""mcl^ 



** g^T-^SPcT TsrcTOT^ fa^T?^JT fa^T?cTTT3r^cTT W&W^' 
5TfacT ars^ut 5ircft"T fm?Trt — <T>fa5rf?cT*>T 5T^Tt>TSpr R 

^STTJT^r-ntrRt ^^TS^t^cT^t T^T fa^rffcT^T 3TSITT?T <t ?5ft^ 
S ^ 3Ttfq[R * ?5ft^ <^q t 



(*rfa**T **fa) 

[<\ wt* — i^K ^tt i v\s 9«ffa — ^%:5TT^3rm^% *T*TTgr; 
^tt ^f ^nr^ ^rt errerr ^tt/tt, ^r sprere srcrer ^ ^?tt gr«rr arqr% 
srtYr & t**r $w 3tt ^7?rr i — ^rtsr *trt$t 3r 

^r far srt snr-ĕr <r^r ^ ?re«rPT *T TffWf & ^r «rr *r|t $ s Tf^r 

HT«T 3>|T 3TT T^T | I V ?*rte™^M % 5t ^ (?) 3T?nf? 3frt (^) 
^JTTc^ I <\<\-Ro ^t^— ffT^ % ^ ^ ^ eft ^ ^PT^T > 

*<?fte— w^rr # ^*re ^rg i ^v wft*>— % strst fasft 

OTT *f T^t *Rt I ^-^V9 TOta— TOSR 3ftT *^f ^t *rfa ^TT ^TO I 

9?ft^ — *r>>r ^rr^ ^t ^jt^t 1 ^-3* ssrta — qsp Sf ^l, 

*frSrY^f f ^sRT % 3^ STTT <TR cT«TT ^^T^t % f^T% ^^TT ^ ? I 

H ssrtar — ^T?sr sftT *»k *rref ^tt sssrsr 1 3^-3$ ssrte — T^rgT jf 
f>Kr?r *rre?r for, srtsprrsr srcr fof*rcf 1 1 v° ??ft^ — qq>^FT Sf fW% 

STR?r fe?T <r«TT faf*PTT ftcft | l V<l-tftf ?«Ffta — U^T $ flff % 

<T*TT TOt % ^PT^TT |t^ 1 1 *«fte — ^ % 3TTT«T % SRSgT % 3f^ 

cpf 3tt *nre 1 v=?-sco ??ft^--^fe % str*t *r srsr ^ f%<pt f?re srt^, ^srre^ 
^t ftfr 1 serta— fenRr f ^qfa srk *rrsqfa ^rrr^ 4t Trfa 1 * 

*5ffa— S|f % ^TSITT ^^TT^T ^T?T^ ^t Tt^T I KH. ?^ft^ — f^<Tfa ^TT ^ (^^TT> 

srHit ^t ft% 1 mfa - ^r^rp % sf^r Jf 5ff % ^t «r 1 
^rt^— s^t^t zftz ^Wsr ^t sr^sr ott ^Wsr «t^ttt i ^o-^ — 

ff>^ft ?«TT?T % 3T^rt?T-f ^TT T^TTW STRiTT ^T«TT ^>T *TS*NT WT 

f?r^?rT 1 ?5fNi— «rrer^ ^t ^ts^t ^ srf%r^ |i ^ v 

W i5ft^— ^s^or ?r q^ «tt^t f^ st^^t ^?tr urt t^t f^^T ^rr 

95ffa— fctft ^^r^r^r 

ffjf ^T ??TTfT *RT | I ^c;-\30 ^ft^— ^gTTT ^tfk ^ Wfa-?Jm § 
'cTrTT TT 5f^T «TT ^T^T^ | I ] * « 



SpJeTTS— TT^T «Pt im^K | fa^T ^T T cft *f W 
mZl I ark T toT 5TT ^ctt |, sft f?F<T*I | TT^ 5*T 

ScTR §q I art^ sft faw ^TJSTmK I II 1 M 

3T*qrcftrd § £ct *rot *ro t^t^t: I 

<tt*t 3«^ fsisngafagTro^ 11 ^ 11. 

%*l^TOJ«TOfaref 3STtfcWt TT^^TTH^ I 
3TKT«raf^^^cT cTT^ctT 31*^ »1 3 I» 

srpTci — scggT % f b srm^ ^t snjr % ssr 

%^|^f Jf ^ vJftf^ fq*3t" q?t itNt* ^T WTV*1 Gttti <TT%, qi*T 
qfacT 3fa Tĕ[?WT SrPT 5TT*T q*t ^t ^ST ^ts^T cTT ^% «5 

*nrenr ^t sttctsrt ^rt ii 3-* ii 

fa*TR ^R^T, tcTT, ?TTT 3fk qit%$»r ^t *QmT Sflt 

8T5JTR % <\\$ F5ftsp *T *Pt *Rt | I 

^ | — fSTSTT, ^!, s^TT^T, fa^T5, 5utfcT<T I V& W 

% TOr%^Rnn% * ssnrat fa*rcft |, wt%q; ^Tct | i %si^ff 

3* 5cftfcrq- ^ £&5cTT *Traro*rT«T *rt % w st^tt fea«nf |— m^-irn^ 

*T*RR q?T |, v5ftt%:^TT^ 3TT<sT |, ^PR |, ^T«T |, t>TSTT 

srrtor |, sre qfa |, s«rf*rx? *r* awl *t «rt^ ^ ftcft | f *t $t *nr 

%5T^t' t ^iftfcT:?TT^ ^<S3 | 1 

atfacT*cTT*IT ct* SrtcTScT^ ^TtW I 
S^TT *fTcT RTST^TmiT «facTT II V II 

^^^T% ^ TTt ?Tff % ^ftcT ST^ ^tfcT:^TT^ ^T ^T^T f^T II tf II 

f%^TT?T ^TT^— TTiRTcTT 5iftfcT^t ^ ^ttlic^ f<Tst ^t ^ct | 5ft 
^T ^t qft«HT toT TTTct | I <rft*U<TT % *&T* pT, TWi 

5^, 5rfr, 5^r^r sft^ ^ stt^ it^ |, ^ frs^ ?t ir|f ^r qcTT 



frs?r it gt % tftcrc sptt | afk ^ *ftft srt-er % fo?Tf <r?ct i 
^stot *r ^% 1 1 ^ srWot *F«ff ^ ?t|7 ^ 

^ VT *f TPTT | I TOHT *ft TT^f *t £*ft Jf W *TCT | I ^TCT 3TTT 
St<Tf * 3>t ^ | | ^f%q |(TT^ *Tff gjf , ^S*TT, ITW, ^ 

3mr ^t%, ipr srt* 9rfa srt *r| cptt *t| art^ <?t ^ ^ m% 
srrct 1 1 «t *rff =f>r itj fa rtt arsTO *r ^t*tt % <mff ^r **hT 

3Rct TOT f^r^T 5TR»TT I ^cT:*^ *f vf *ff ^t TfcT*Tf % 5T> ^tit? 

arr^pjr S ^tdt | ^titt *t<jh |, wf^ ^r ssrto *f 3zrtfcT:9rrer ^tt £?rcr 
^nr '?r|f ^r =srftcT' srcTsrmT *ptt | i 

t>forc% tot »n^: cWOTssTTt^era^' 1 i 
sjrerrsrii 5th ^rrtensrt^ *?xti ^ n * n 

* Sf ctsi^: ^^reiTT^ «nf?fT % 5TO: i 
T&T: 3^tsq ct ffi*$ra ^RrcirtcT ii % || 

wgro— «nraPT ^ «31 % cm *pt g£ t>fer ^t *ptt | 8fa 
ctt % *r <rf er ^ f , 9 ^ ^ % *stj ^ *t ^t ^rr f, r>g% 
^ ^ sto-sta *rpr |t ^t^ctt |; ^3 jttt ct* 35 =rg¥ tott srtr 
$t % t%q 5# *ppt *rt sr|f | ^rfaq ^ jw, sft ^tt brt |, 3^ 
«r^rt ^rt% ^<t%w ^tt 11 st-^ 11 

?cg^cns¥cl?^ ^^'TT^irT^ITTcW: 1 

?T 3mfTT?TTT|? STJTci SrT^ t%qcT^ ||\9||* 

»j^cf^RT: STItR' 5TRgfmq | 

g*t 3*1 *t^N RrrocTT ii^ii 

* 9^ % <Tf 3r ^T % 3TT^T«T*T % ^T t%«T?cT q?t ^ £far 
5rfcT ^f 3Tf *$ftep ^ft RT^TT ^rTcTT | :— 

^TR^ 3<f «T^ cT5T 5TR^ ^Tf*T & I 

Tt*r% sttt^ ^5nqr;*ĕi^RcTR 11 
^ ^ ^ fe?cr ^t aisii f^t5rt% if | larnt^tĕ %5?ft^ 



gpjSTK— ScPTT ^ ^R S*T *pnTPT 3RTCirf^ 3TTT ^T5T 25<T 

5r, an^rTj^, tt^t *r ^rt totcT *tr % f% |q 3flrc fir sit? p * *^t— 
^*ht faer sr** *Tf ^ht srm g?rt, sprere wjf % ^rc^ wwr 

iT|Mf % *F"fT «n; «TTO^T S?T % T^T f^RT STTST "T"T ft*TT «TT 

snf? srra ^ |; g*rY % <rforcT"f *t ^rsr if f s «r? 'nn t lus-Sii 
Otar^ fRf ^rt^ % ^t f s *fr*r ^ sr«f | 
fo «5 spt^tr % fcrcr srra ^t 3<t~**»t *t|t«t*tt ^t «rr ^rgt *m-a fspTT 

fa*ft qfe^?T % |, %*5T ^ % ^TT?T *T ^ | l T^ *Tfe S*PST *# 
3T«T ^tcTT ctt ^ ^ *Pt WT STT^T^Tr «ft fc 3 3fc |, T^T 

•rar if sft fs> ^|T | *T*jfar *rr l ^rt%q w <rc 

sre *r^ | f% T^r % scraT^ §q; 3fft -j*t*t srcrsrT** srpt wt% 3*TtfcT:- 

■^TO *f *Tfe f *3 ^ | cft «PT5r-% ^ITT |t WT |, cTc^TcT: ^tf 3T?cTT 

^rfr 1 1 ^T^r % *itw irt %% £ *J*f-cTT |; ^t^t *r<*t *t-| | fo -**rtfcT:- 

*T*ft*TTc*T**- f^5TTJT | 3T*k 5T*Tt*T *t f*3 * f 3 *$** ^ |t **T<jt |, 
t>% smtm?^ ^T (Experimcntal error) *f>-fcr | l "J*TtfcT:*m*3 if **! 

^5r%gif ^ssti^rtT^t |sfk^ft ^%to^^t sr?T^T 
zmt **?i *rit |; wf^ *j*t*t-*j*t*t vx *3*j***t ^jjttstt ^t^tt ^t | f t^rot 
^r-H^T sp^r 1 1 ??ft ?r ^^^r ^tw ^fr |f^r% 
snrm ^ f^«T^T % 3Tf?cr*T srsin^r ^ '^rh^' tft % p 

|, ^t^T tTJTT«T 5ft ^ cT«?T ^fo ^^TTT^ fs%?t ^ft $ 

^t | 3fk ^T^ TH^ ^T TTRiT ^ ^cT^TTTT | fe % 
91T5T ^f #3T-€^R ^T *TW5T ^ I T*PTT*r 5ft 

3rq7ft ^r^-sr^T^r^T st^r *f 5 t ^Nr strtt ^t^ |tt ^ ^rt ^tt% 

| f% ^PTW § ® ST^T^ ^t ^TTTT T^TT | I ^TTT sRTT % cTt T^ | : — 

"cT«n ^ ^th^r ^r^r^ t%l%5 A ?r^"«T ^cttfcr pT^ crtRT^ 
q%qrreg jthtet cTc^THt^r?r ^^^^ttt^ 5rr^Fcn:t*ra fqT^fcT^rt%f«- 
rhpctt 5TT^T«rt ^?r«^ i T«rr ^ct^tr ^nttr ^ot^cT stt^t f^^^R- 
*nftfcBrrar WErt^cr ^rr^rs* *x%zii ^ sriit^Hi^Ni^^ ?rpcT"ft^t srcgrt^TcT 

5fcT ^TI^: I p «retoTcrPcR TH% ^|^cl< 5?f% cTtTc^T^ cf**K 



*|Wl*ufai+K x 

MumvC * \h\ ** M *cf«THifagfBT: $3% i ctewerc ^«rterm- 
srffcc i «iht g«5f?«n^aifq ^Rtsqt?Rf «i mcT sta i cr ggfa fg *T « w 

*T>R TTT7T Tf% % S<4I$<«I 3T^J |, 5ft ZV$f % 3t\cT 

^ftfTRFR«^*c*W: *T5lV*T: **HIc**+: I 

sr tg«jT ig^arT^^wwrT s^ct iivh 

3T5^R — SR>TC ^T ^T^T ^TK *TT3T ^TT | STTK <^ SpTiR ^T 
^PTTcTr^ | 3^ 5TPTT 5fT *FT>cTr | I ^ tft <TT ST^ |tcTT|— (l) ^T 
8fk (^) $$FT I *TPTT 5TT *HkTT |, ^TT%^ ^cT ^^TTcTT | sftr ^IT 

«TT7T «Tff *T^cTT Wf%^ 3T^f 3T|*rTcTT | H1o|| 

^TTSg— 5T^TT % SPTST ^T^TT sft Tff ^t *RIcft, **TTT% 
«T cTT *T|t JTTW*T | fo W & 3TR*T |3TT 3fVT »T *T§t ^t»TT t% 

^PTiT SPcT W ^TT 1 3P^ 3fh 3*rT*r |; W% 3 ^t STTO 

f *T% ^TTFTcT T![ct ^t ?ffa> ^PT 3T^r f[t 3fTcTT |, ^TT ScT^ |{tct, 7?*Tct 
cT«TT m ^Rct |, <T<«g ^TW 5RT ^t T|cTT | I Wt%C OTit «tW fT 3T?cT 
^TSTT, «TT9T ^^TWT, ^ct | I ^t%TT ^t *ft «PTW «0 | | 

3JT5T ^TT «ft 2TTfT-*TT TS*T *TFT «TT^TT 5JT ST^cTT |; 3^Jf *ft «TT ^|cf 
BT3T | ^ 5TTTT «T§f 5TT *PFcTT | sfft 3Tf cT ^*TTcTT | I TPT^ it f5fcpft ^t 
«STS^TcTT fWt 3T^cf ^T*T ^t TtT^TTTT «ft ^T ftct> WT^PTT; t^TT % 3H1% 

^t* ^t s^tt^tt t fkm*u Sn^HTT I 

StTTTTS: ^TcTT 'Rc!: T^RTTS^ct^TST^: I 
^S^flf:5Tn'T: tVTTft CTRIcyf85n TTT^T ^cTT 111*111 
?TTft «T5STT § HreWT^T^ 5T#fcTcT^ I 
cTtbRTcTT 1T%WTra: «W5TTS^f*l9:WcT: 

^^fertWr: cTgce^T5cm Hte ^ct i 

*TWgt5^T^ cR^ ^Tct ll^ll 

sr^^T^ — 5rr*r % ^tt^ 3?tt ^t f3TcTctT %w ^t ^PT^rt 1 1% ^ 



tt^^T 5T^ ^T «UM Pr» ^T STT^T fWW, 2*5 V9 | 



1$ t%3fFcT 



^mft t srk Gfe § srrw % *tft ^rrmt st^ct ^ct i i ^ 
srrot ^ q^ forTft (<r?r) cRT t%mff*rT3>t ^ fnft (*rft) ^tcft 
| ti <n ti mtfiff ^t q*r> msrcT sritrra (tVr ttct ^t ^ 3ftfT) rF«rr 

JTTSRT ST^twt *FT ^ TTSTcT TT*T ^tcTT | I V$\ 5R>TT 3« ST^ feff 
T£T> STPR *TTCT ^cTT | II <H II 3*ft 5R?R 3° ^T^S ^PT TOPTRr 

?r«rr q^ $Tsr>Tt?cT *r prt ttspt^ct cra> % tf*r*r ^.srws ^r i i <R *TT*fr 

spT cpf ^TcTT |; f5RR>T* fta?fcpfT 3T«T^T ^cTT3ff ^T f^T ^ | I 

t^TTtT — FTPT *T3<*T ^ % t5T |3TT ^t cit fsTcT?r ^TT^T *f 3% 

^ §f ^grr (stpt ^rg) *ftcrc ^ctt ato stth fa$T?rcTT i ssr s*nr ^Pt 
srm 1 1 *r^t ©tst ^pt! i, ^rt ssr st*r *i$t ^t sr^crt *ft i 

spiT ^TTO % ^TT^ *T>T eptf OTIT-T IR*T ^ «TT; ^rf>PS 3*T*T 3T^cT 

^ % 1 srsr <t*ft srtW ^rct %Tcfr i tsraSr s*r ^t tft jtt^t s^t | 
5fr sr^T ^ 'prtii^ ^tstct for *f *r?t«^ox^° <T*r= 

^0X^0 5Tm 3T«T^T ^l^oo 5TFT v|tct i 1 Wt cT^ 1 foT *f 

^=^X^ flR5=^X^X^ 3R3T ^«oo ^tct | I 

1 sm" *r v ^tct 1 1 fm *r?t *f ttz ^j^t ^t ft *rct *|cft 

| ^RT ^TT TTT^T ^TT |, Tf OT>t t>fccT | I ^?ft ^TT^T? *ft 
t f5T?T^ *1 ST^ ^T «Tt^^t 3T«RT ^T^t «rW ijt ^TT^TT 5TT g^cTT | I 

<TT?5 <l ^>T ^T 1T1T T 5|TT % ^^t^t' TTT % *PTH i I 

arr^iRTW snw % nt% ^t f^ i^r^t ?ft ^ ^>^t ^t ?R>?ft i i 

STTW 3>t 3T^ «ft ^ct I 1 sri%3 ^^tt%^t ^TT^TT^R sft t*T5T?<T- 

f?rfr*Tfw Jf snw ^t f *ret t^^t^tt ^-^t^ % ^r^r Sf jft ^ |— ^ p 

3TSTT % ^tTTW ^>T% 3f f^cHTT W ^TcTT | 33% ^ ^t 

^ct 1 1 3T3?^r, fasr»rf>cT, $ti «rk f^r€ ^r^ srsre % ^tti ^tl ^pur^K 
^t ^Rit ^ st^r ^ct i i 

T5T cft^ ^t Tjsp ^Tf ^T ^ft ?TTTT |, ^t ^TT cft% % STTH ^tcTT i I 



*f 3 ^r5? ^r ^r^ sr^ it-rr | fa ?*w ^ ^ Trcrt ^>t ^tcTT i ^ ^rtr- 
tt^t i l ^te, 'TT^rsr ar«T^r ^rr^^ Tr^rt ^t ^ ^tcrr 1 1 



tsKPt *ptt 5f <i <r*r 3r«r^T v? cttstt^ Mrr ^rrr % fe ^ts^T^ 
#3 3 *t?ctt | ^T *TTT ^fct 1 1 

erfe ^ ^ttt irre?Trfpf ^rt it* s *r sr^rc ^rr I i f^ ^ if <r*r*i? 
tTTctt | ^¥^t trSpT ^ct 1 1 <i ffr^T ^ ^hrt wtt <rt* ctstt <t 

cTcTC % 3Tf *TTT ^t %fk *f>|ct | I faiHT % ^t i^r^rlr spt ^r^sr 
Tf | : — 

T=r t>?W = *l *PTG3T 
qjTB5T = <| spvTT 

^ = i f?T (ht^-) 

^ST^TT 1 TTSTsT foT= 3 o X * X 3° X 3° X <\* 

q^?r fea?TrTT *ptt | % <i tVr %' ^<iw snor 3t«t^t =^*«o 
?t% | 5srr>q: <i srTnr ^r 5 f fait<r n srk <i ^ if 
<n£ M** ^tcT | i 

^TTSra 3T|tTra" — T^sT ^TT 3T«f | cTTTT, cTTCT-*T^ cT^TT ^T ! TsK 37T 

^<rf ^ttt fTO <n ^rr ir^ ^ if tt^t <rf\^TT ^tt §3tt ste <TfcTT | i ^t # 

%f?TCT TfcT % ^RiT 3TT^T5T % cTT^ % ^T $t *TR S5ct, 

^t 3ttt srect, qtVr*r ?f sr^r ^ arh ft>r grsr Sf ft% 1 1 tWt ctk % 
^ir 3>t srt *rft if ^w* faw wtt>T tftx t% crrcr fr*T ^ 
^t ^tcTT 1 1 nfe *r?t ste |t €t v* it^ % *fos ^rt ^t 
fiTTC 3fti « % ?r*nTT ^rr 1 1 ^ft ^t ar^tw tt %^rw 

TT5T3" f?T 37|ct | I T^ ?T?T t^-ST ^TT |, «l^rT ^?5TT T|t, TT^ ^TTff % 

^|5T ^f?*r Tfcr ^rr f^^R t fanrr 5rrT i ^t%tt 5iftf^(?t <?ftir 

^T %^TR WTRt I I 

^tt^^t f^fT — ^ % tt^ ^t §r ^r^ ^ % snrg ^t 
1 1 t^ jtt^ fe \? firo sr?T ^tcTT 1 1 for tt 

^t r>%qr f^rc*r ^sftfa Ttqt>^cr ^ttt^ ststpt t* fem 

^TTTT i 

t%SRT f?RtlTfnT TpTcTTSiTTT TSTTTTET^TT, ^T5T TT^TTSTT^r 
^"t^ «i^, <T^9 | 



^T fti4l*tl 



*th *t*th jrff ^tctt i i srf*rcr, tstit srrenr for *pt sfr tt?t ^tcn | w 

"Erfeff % 3TTT ^TTHT ^TRTT | I 

itt ^Tt5 %f«r — ^sjtt 3tt^tw ir ^rrar §3tt 
f5ftr *ht*t ^jt % srgcr ttst ^rf^r | w sreir 3t*trftt ^tcit t 1 ^ 
sptt^st *r f*rft stjtt^tt cr^ % snre ^rpsmsr ^ct t i w^t tsto 
tth ^'JUoso^W *TT*nr for ^t^tctt | i sttt^t^t % tott 
^t *r sn^t $t srt* srscrr sttctt %tfttm <n sfw srr^t ft sttctt | *n 
<T^=rt (qforr) sftcTcft |, 3tt ^ ^ ^ ^ T ^ T ^ T I 

|^5T 7^cft | I Rtf 3T5T ^ 3TW cPP ^jHTT *T STT^t TfcTT | 
*R cTt^T T^cTt | I ^ 3FcT*: % <\** 3T9T cT3> ^tcTT | cW 

^tcft |, °i*o 3T5T % cPT> ^ ^^TT 3TFt T^cTT | cT5T *{V*f fcTf*T 

tPht (aterrer) $€t (, 1«' It ^u' ?re ^ ltcft |, I 

^T*TT % 5TR ^STTT ^^cT % 5TfrT f??T ^Si R ^it («* f*TC) <Tt& 

^^ctt 1 1 gjw ^r srm^JTT ^ % iv, for ^t i>*n<T$r ^r 1 1 

3TfTT^T *t 3 oĕff faf*T tft ^ct |, ^?ftt%tr tf^t»if *t 3HTT^T % 
fa?3ct | l. 

gt^TRT— f3T5T TT'f & ^cTT |3TT STTOST $ TTTWnTT ^cTT | 

W^t sFTfcP|W ^ct | I S*T% STR^T ^TTT ^t TTTST | I ^T 

%7j frrcr sres ktTsi ^r |?rft TTf?r Jf 5r%w ^^tt | *nrc |?rft ^t^ 

spt ?T5PTf?cT ^cft | I § J$it ?f?Ftt% cT^ % *R*T ^t ^Tnr 

«F^r | I ^ TT?T TfOT^ $ f*T??T-f*T?JT ^t% |; OTT ^TTW ^ | t% 
5* ^t TfcT ^#5TT ^nTT?T ?r|f ftcft I *t* *J ^t T% cft^ ^ | W ^ 
TTf?T ^t 3F?t lXt ^X ^TcTT | 3TT?: ^TTT?T ®t^T ^TcTT | I ?fcTfW 
5Tf ^f 3?t TfcT ^tcTT | cT* ^rt^TT^T ^fT ftcTT t ' 

^f __f^ sr^rn: % T|t^ |tct t ^ ^ ^ ^ ^ t» 
^sTrar^r^ ^trj^, <\\ ^tt^t 'ner ^t ^ ^tt^t^ ct^tt ^it^ 
stwsrl ^r ^rt^ ^tcrr 1 1 ^ ^tfcr<t t^^t *T ?T|t TT^ct ^n^ 
i i l^t' ?«tt^ ^ ^ T ^rtOT 5T5f ^ | % ?rm"f ^t *<f 
^TcTT t» f5T?r^t f^^f?^ ^r|cr t i wr>q: f5r^ arre^ ^ ^ ^ ^ 
| sr^ itrt JT$f t» %^^r ^rt^r^r 1 1 ^r^r ^ %g ^tcn t ^ ^ 
fesTfcr ^r %^*r ^rt?: ^ ^t ^f t ^rt^ ^ ^ ^ $ ^ ^ J ^ t* 

3T?3T «Pt Tflf I 



*rwim(u+rT 



f~*for— — ct % ~rct — f — saararr %t^*t <~T5fsT*rt 

*fr* — t ^ftr«fir ™r *t aryrat* "% 1 1 fas ~ *t*t f~ <tt 
grrcTT | s?r for 3ft< trt ^^r?r £ft 1 1 ~ — ~ ^ 3 
— < t$ 1 1 * ^f t>5^tt % ~ n: ewT % 

T" T | I ~ 5TT *f ~ TT TT^T *f ~T 3fk TTcT 

^t£t cT«TT 3fSTT "*ft*r *f foT ®TST 3ftT TTcT £t?ft I 1 ®* T ^ 
if St* " ~ " TST ^tcTT | I *W W f^^fT % " TT T|cTT % ~ 
" ^Rrtr "f TT T^cT <rc) * W|t^ — J ~T fc— # | «frT stWt 

s— <tt — sr*nr Jf ^Cr f™rf — crr i ~f" ; ~ s>*nft ^t %^cTT3ff ~ 
fir <r*rr ttstst *t ~t — % 1 1 *t*t *rgft — ; — : % ' 

T" T | cR SrTTt ST* ~ ^rcTTSTT ^T ?Tff ^sT Tf cTT 3rk TT™jT *t * 

<~ 5f"?t ?™ TT snjSR t<sT "cTT | I "t5TC[ " ~TT^t 3>t ^TcTTSTT *t 

ttct sfh srgrt — f~ ~t "T 1 1 — f~; ~t* <ir ^"T3rt 3j~r 

TT5T3T % T™ 3T$t~T % *T~T ^tct | I 

"T§~"^"T?[tTT3i f~*f*~; I 
srs tfe~~if"T g'*"™** ^ ni^ii 

gp—— _gft ^cTTSTt ~ ft*T iftcTT | *T|t 3Tg^f ^t TRT ft?ft | 

^rt ^rensrt *t trt ^ft | ™ ^ f\?r ^i^tctt | i v$ tt st^t 
% sr^Kra ^r x * t^sir ?n st^c ^ ^^cTT 1 1 

f^?TH stteit — 1% ^rr^r for % ^ ^tt^t $\ ^t 

Tift | 3tft ?T^TT ^^.o t^siT f?W *PT tr^ f?5JT apf *TT — "T | I f^T ^TtSTT 
3T*f ~ |3TT f^> ^TT^ ^ff ~ ^TT3TT ^>r X& ftcTT | I 

?r?jT?~r^Tt«T gg^n5~f~ I 

^T?5^~T tl^WTT^cTT^: IIUH 

?Tr5i|T«?s^t?T5T%T f^5?tT rT~5^~ l 
$rTT?tai 5W«TIT ^r*fqT^"^w in^li 

— fTift Wl: ^?"^^ ?T55^: I 
~TTr"3»TP?tTf «P3TS5T: ?TfW^t: ^~: 11^11 
3T"75 — ~ ^TT^ ^TT ^"T ^T ^tcTT | f^^t 

^ff ir #crr$ft?r sft _ ^rrc (v^»o»«>) ^tcit 1 1 w*f %m 
sftT ^t?r % 3<f ^t f*r% |^ | i t— ^f ^2T, tcn, 5T" sttt 



^tsrp t; ttr spt % ^off % sr^rn: ftcT t 1 ^§$r 

% ^TTT 3HT OTp, ct^ JHT ^TT, St ^^TT 51<R STR ^ 

^t%g*T | I % ©3 TTT % 3*PPt 5>ff S^UT 

f<& rnjr f>3zr ^cTT 1 1 ctT|f wN» ^ srcrsrrsrT tht | f% 

%^TT3f¥ ^T tt* fa ^ ^ % ^ m | ^ ^ | f% 

^^ttstt $T tj^ htt srel % ^Hnn 1 pT i *5T>P % ar^HR 

1^ 00 f* 3! T W*ff ^T 3T*RT «Hooo X 3^° (3T5qf^ tf^oooo) gfc 

p awgir; #ctt, ĕtttt orrc *t>3T ftcT j ?sftfatr ^rat ^*r tft ^cr 

t I ScJTp $f SI*f ^tcTT |, tcTT $ ctta ^TN, iTPR 3 3> ^TIT 

3frc ^rwp Sf ujp ^trr 1 ^*ft cr^ rnp ^pj/t Jf src^ ^r^ ^ttt, tcrr 

^tT *TTT, g.TT St TTT 3TR ^f*T3*T ^F ^TTT itcTT | I ^%tT 

^ff ?fS2TT3ff 3%" ScSgT ^T *TPT f 3TT 
h 3"cTT ,, 

ii 

stc^t ^t 5>ff ^sjttt? 33% ®5 *n*r % *rm?T ffcfr t fSfair 
^ ^tsjtt (srfrT-^m) 2trs#* ^ttt % *pth g$ » % snr> *f ^rr ^testt |tcTT 
1 3*r*> snrtlr sfsqr srk st?cT 3 sft sssrr |tcft t wrtt swrrcr *0 t ' 

^T% TT»T Q% : — 

^Tc^^T ^t 3nt> 3T 3T?cT ti&n «oo «iVtfooo 

^"cTT^t „ „ ^oo <|ot;oo» 

WITK ^t „ ^oo ^oo* 

^f^T^t „ 1o° H°o<> 

t% q^7, 3T^"tW ^ 5TTcT: 3fk 3TJf ^f S?TTq ^ | ^ |t ^> % 

sr^p h^ttit ^tcfr t, tr^ str^ ^ srh: ^ 3^ ^ 1 



t^oir ^cff Jf. 


^rtT ^ Jf 


V^oo 




^oo 




^Voo 








1^000 


V^oooo 



c 



ScTT^sr^TT ctctt??* *rfar: srtaar srer^r*: n<r=;ii 
^ra^snrer *h*: mov&$£n 1 

fcfsrrm: w*qwTf srtsr: q^?i ?*tcTt: mish 

ST^^R — ^ ^ ^«RTT ?[tcTr |, t^T^T^T STcT % *Tc*Tgf 

% SRR ^S^TT ^tctt | I ^ ^SCTT *T SIW^ |tcTI | I *ffsr ^f^cT <ltf 
tp^cT^ 37T ^ ^7 *ffcTT |, f3T?T% 3TTT> *f ?ft Hc*Tf *T % 3*FR TT^T *f&*TT 

^tctt |; ^grtl^ tnp ^v it^ctt sfft W *Tc*t$t % s*tpt s&*mt 
Br?TT?T ^t^—^tt % src^ 5T $ ?t ^tsctt^ TT^Tt *nft i; T^c£ 

TT^^cTT % %^5T STrT $ ^ STS^TT TPTt T*ft | f5T5T^T TFT *Tc*Tp % STHTT 

itcTT 1 1 i *T?sRn: nsh ^nrjplr =r>r sr«it>j; ^ xtf^ oooo = 3° W ooo ° 
stwrt ^rr ^tcrr | i sr^ t^cTT % artr ^ w=;ooo *fte ^ ^rt ^ 

*nSTT ^tcft | cT«TT =FFT % 3Trfe ^ *ft ltft% 3*TFT ^ ^SITT ^tcft | I ^ 
5fflR 

o, ^«T^T* JT^cTC+U Sc^T % SPTH ^StTTir 
^I^M TfT$*T+U STc^ 

*t%ti*t+ ^ *T%rgT [^tfo*Tc*Tg*r 

=^3»T *T ^ ] 

= $$v+<A t^t 

= <|ooo tt^pj/t 

3T?T^T =<|«00 X ^000 = ^000090 featf 

3T?T^T =5^oooXV^^o 00 o=V^^ 00 o° 000 ?ft^ «TT 

^T|T3q 3T«T^T *T?5FcTC % ^ *TR ^5?fcT 5c*nfe ST^T^TI^tY fa5Tct |? 

srnr % 3pr% snwtsr 3 pf % *tft f © f*T^r ? 1 s?r% srgsrTr 
<l if .iv *t«j sfh «t *f ^§*t»t % stc^s 5^r #cn, stptc. 
srtT ^r^ir sm?r n ^tct 1 1 

^T ST^TT | fap STR^TI % ST^^TR ^ Jf 1« X ^ = V«t; 
ftct | i 



1. ^fg^ s^rt^T ^rr ftifR ^tt^ i 



^5q> stir^: staei si«Kt zw m^ch iroii 

STJ^ — 5RJR ^ ^TK T^T^T ^ itcTT | 3ft S^TT 

% q^ for % ^tctjt 1 1 *tto *r?t st^tt ttcT ^rcrt |, 

^T |t ^TcTT I II || 

^TC^T — W^TT % f^T 3ftT ^TcT ^T ^|cT ^t ST^T fa*T ^TT^R 
^ «ft JT^^iTtcTT *f 3TT33 3TS?Tm *t tff f%TT | : — 
"S^im^cW^ l^T«i> fag: I 

ttt% sprcrprr cit cts|toafa5t «rm: ti <is u 
anstrxTiT^ s^cW : srwc^Ti^ i 

^T^TT^T 5Fft2T?ct cTt^TS^ *flT% II II 
^cTCTTT. *T ^t?T ^cST ST^t^Tct I 
TT9*TTT$rSĕp?r: m$ sr^c^^FT^r II \£ II 

"(^) ar^i^ (crc^cr:) ^TR^^r sr^irct | t% (^cr, 

tcTT, 3TTC Vf ^ ^lt ^tcTT | 3TTT ^t) ^TTT T?T- 

^rt ^tt ff*PT sr^r *t for ^tcTT | sftr gt i^rrc git *flt (^ntrt) 

Vfe ^tctt | I 

(<^) % f^T ^»T 3TR-T ^t% 3T3*PfcT & ^RT S^T^cT (T5T^) 

f*f*TcT ^tct | 3rft TTT5T fft TT 3*t ^"t>cT 3T3H^cT 3 STta ^"t «TTct | l 

(<*$) I tt^ ! ^cff ^t *r|t ^pjspt (^ snrrrc) srrc-srn" ^c^ ^tor aTcrer 
^tcTT |3tt, sttt^ ^®t st w ^ t ^ t ^ t *m I ^ fcr 

ft^ (t%T) 3T?*T ^TcTT | 

»T^T5?^TcT cTTO cTOTS^ra*T^PTT | 
3TT^jt55f«cf cT^T %mcWTtS*mTT3*T: ,11 R<{ II 
^c^TRWT^ T^: *3 3^cTtcTT^T^hm: I 

t^cr^T ^ 5*iptt fera*r> TcT: n n 
3rzTfeRn^Ti^*n?TTcT^ fct gir^ i 
stcT: «PT5f a^nT^ra tq«3irq n II 

g^oTT^ — ^TT ^t 317$ ^t % f?»T-TTT*T *ft ^ ^t ^tctt | I 
tF WT ^^TT ^t 3TT£ft 3TT3 ^tcT |, %<T 3TT^t 3TT5 ^T ^ ?^TT 

*<ftcTT ^ ^l. V9U 



1 1 (rr) % ?ffira! t *3 tt | afh: rn^ tT*T<r % 

HfT3T fa 1% t, cTTT (^) 3TST|?rf T^T HcTTT TTT fc 

tttt % faq Scrrt «vrraj¥ tf qra *r Snrr ^tt^t u 
fcrm ^rr^r — sng <rf\TFT *rt tt *»r tttt ttt | i wtst tt^t 

3TT3 *t TTl <t ^ |, ^TT * 3TT5 *ft fc*T * *tft | sfft ^ 

f ?5 q- <re 3^0 *fk T<*rf ^t £tar ( i wt ^ sr^rr * ^ st sr^r ttT 
gmnrt *rrf^ wi?f ^° ^ f ^ ™ ^ for 
(3rfKTor) st stttt ^oo ^Tt ^r ^tctt | i istttt % ^tt % K° 

cTT SJTcT TT |, 5*TTTTT TT *PT T^TT feT (T*T) 3TTC%T ft TTT | f^% 

*rfsrat' *r%r \ H5, ^ t^t/t sfk ^t *t s<rgr Tte ttt | r 

Tff TfT *T*W T^TT ^TT^ fa T^ TTcT *KTp % 3TĕT *f 3TT T^t |j 

^tar f* wtv % '^ttt^t^ f%'* $ snrc | i w t*ttt *r 

TcTTTT *?<T % 3TTT**T T ^ f T^T % ScT^T % 3RT 3* ^T *TTT TT 
fT^RTT | : — 

*rt tt! 

Wt ^t srrt> tf stt — W*** 00 * 

$ WttX=% X ^0,^0,000 = H,^, ^ , 000 

^ spepcTTT qft ^ ssttt? 

= ^X 1^t;,eoo = 1»°3,^,o<>» 

= ^X tf3,^ , 000 = 11, ^,* , 080 

^f t^t?t ^rer^T = ^, 00 » 

WT % STR^T ^TTT T^T^T % 
^RTp % 3RT ^T ^TTT = 1,^,o\s |t ;V,ooo 

^ET 5ETTT ^5^5 TTo Jf 3>fap % K o: ?^ T^ ^tcT |; ^t%q Tf? ^T 
% 3TRF1T 3T^ ^ ^TT ?FTT «TT^PTr |"t rft 3HX ^T^T % 3RcT ?T^7 % 
T^ff $f ^cTT % °(^,5^,»oo ^ ^TTT % c;, ^V,ooo ^ ^ ^ 

^f^T % T 1 ! ^tYt «ftf ^T ^Tf^ I W 5T^ % 3Tr^«T ?T 3M 

cPE ^TTT |3TT <|, R£, «^, W ( % T^ $ ^TT^T ^t 

T^^TT ^^ft 5T^>R Bpt Tl I f^^PT STT ?f^?^t ^TTT | t — 



sm^m^mj^ a^riT %cffa vzm «rt ^etttt^ ^ t^^r ^^rt 
^ctFto% 5r«r5T ^•••srtsnrm* ?rk*n%sfe^ ^tpt 

^r^^sg^TT ^^sg^nrt srg^ ^ 3rgw% srgwsj srg^Nt srg^- 

= ^xv»*-H\9+£ 

= VH$JXV3, ^o,ooo Spf 

= ?,£c,^,oo,ooo $o,c;o,ooo cpf 

*rfe *r<f srt* srte ^rre €1 <k^S r>° *r 3>?<t % 
strsst *r f3rer% €tx m srtct | ^ srrtJr 1 sr^rj^ «rr?^r^i^ ^itt^ 

% 3TT3f*T3 % 5 ST *TcT JT|T" THT | I 3*% TcT *T 35?q" % 3TRWT & 3R cT^ 

^t *rk *nrf ^t srw ^t srrcft |, ^rt m f%^r-cr % 3Tg?rR sncft 1 1 

*t<T S T^cRt ^> ^TTTT |— ^T^p, (^) ^Rtfa*r, (3) 
8rtefiT, (v) cTTTO, (K) ^cT 3fft (^) ^r^ t WcTiTR *T*T?cR 3>T •TT*T 

%r*3cT 1 1 ^im^ ^ s^r-srTTT!-^ 1 1 

fcnf3%3J f?5HTS3J: ^TcT^TT N*T1 TcU: |RVII 

srgerre— toot, f e*r, ^wr, q-$, Tsrt, q<rcr, ^st ^ir? 

^*T*R ^TTcT % ^r^" Jf sT^T V\3,Voo f^s?r cftf 3r«r^T V^,Voo X 

= <|,V9o,^,ooo tfk cpf ^ 1 (^r^rtr % 3^ % ^ % 

SfT3 STT^t ckR |f) II ^V II 

T^mn ^tjkt — *r*r tlrsRr *tct | fa> ^r % 3nfc 3r 
^t t^j «ft 1 w% faq ^ft <i,v9o,^«,ooo ?rrr 3<f ^ttt^ q| 1 

t^t^prats (^i^) iq (^) ^Rct ^ (^) ^33^ ^tt 
{^\9) ^ 1 ^ĕrr^TTTsj *r (^) ^ p fwarw ^m^ir u ? n srr^- 
srsriT qi^, crro ^ttt^it^ fg-| grr^T ?fq-ffer i 



$*r 3rnr*rs ?ft ^ *tct |; q*?§ ^ry^r w^rt^pt %&rfk % t^rt 

% 5TR ^cTT I fr 5^t *Tf TcT *TT*I ^ TT, ^T FTPT 

if *m snn | ^r^t ?r^ tPirt if st? f?*TT 1 1 
q?^^sfer^srT^^scT5T *^t: i 

•ftMHHHfx| r!Wt §5difa *WT*TT: tRKll 
5TT'n%^*TcT^^T SWn: STc^ TtlT: I 

^kto^t^stt: cT^wsnt?! IRMi 

itri g ^cttt?^ wi m wja: n^n 

srpTS— ) 5ftsrirnft frsreff % m *rt* qf>rq- ^t sft^: ^<?j% 

^ fff aTT^-SPT^t TOT if S^TJT TRTP^T if ^R3R qt§ ^ STTct |; (^) 

^f$r(T ^ ^t 3ft* ^?r% |q Isr q# I 3ffr ^srrsrt ^t qftfer % spjsr 
^r^rt tr>^ nfa ?ft f*rvr ^ qf cft |; ^rfair ^ ^> ?ft ^ f^ 
if (^) wtsr to**t% «fti *wir 5f artr w^r%?n% srpr^ 
if <rt ^ 1 1 ^cft % 3fa $r |t^% ^sf *Ft wr^ | |,^_^ t , 

pETH UT«T— *T if *gf *t *rt% *t tTORT TOnm 

*TCT |; ^t%^ 1f % ^te I I ^ *f$rq if lTf qcTT TOTT | t% 

*trct % ^rr^t^r 5JTtfa*ft *|f % «rr^ if fa^R ^ 1 ^t' ^te ^ 
srcrsrmr *rcr | fr> sn^T^r if cn^: q^ct | ^ ^ ^ % ^ 
<rfwr q?t 3ftT srr t| |; qi?g; % srp- ^ft^r ^ % jp RW ^ 
T| ^rrct | 3fk q^ q?t afR ^ |^ ^ tr^ | , ^ ^ 
eft^ ^ ^t cfr ^t^pt |, q^?g; ^npf ^«TT3ff ^t ttor Tm % 
Tfa- ?ft f?r^ qfcft 1 1 s*r*r ^i^r srrJt % fa=r ^>tt— 

TT?T «Tttsr^ far f>iT |rr f^ ^ ^ <j ^ ^ gj^ ^ w 

| 3ftT ?TT^ 5fff3T^ ftT ^ 3ffT T WTJff 5ft ^ q?t tftST ^ | ^> 

<! ^ srfa- ^ ^ ^ ^ ^ ^ ^ ^ 

^^RTt |; <TT JTf ¥TC | % W^T ^^T5ft ^tet ^ qf^T 

^ if afk Ht^t ftr qT ^ ^t ^tst qftanrr <)o ^ ^ 

V^ ^qt I 5*r% ^T^ fTO |3TT fq, ^TTT?T ^ffRHT TT% ^T ^ q^ t»FT-firsr 

stttt^ ^t ^r^rr q>r f«rffT-f?F?r ^nw Jf ftm 1 ^-5 ^\9^ ^ ^ 



3^T T^TT | fa STTST ^^T^T ^ «fT% SPTST *f cT«TT *T? ^T ^ ^T^ STT^^ 
SPT5T *T ^spT $TT ^ | I f ^ t>^£T 53TT^ <T?<TT |, TT^ ^ t>Tttf 
?T^f |j. ^qtfr ^% *f 3TT *PTR T% ^T^TT^T T| | ^ ^«WRT* TT% 

| srk 5«r ^t* 5f tRt ^tt ^TWT?^ (Angular velocity) | l t^J 
afwf ^r|t5TT |; s*rt>n? srT§<t f tt ^jt i^, %^ <rc 
3§°=*v e ^t ^>t srtctt | sfht srtcrct ^tt ^ v* ^ 

^tir «prmT | I % srt%q «RTpT ^tfk4i *ft ^Tc*T*F (rectilincar) TfcT <l ^ 

srf<r ^t?t % st*tr | *rsifT vrft ^tctt^ *rfcT srfcr f*r??r 1 1 
srT^t ^tat srfcT ^ a«n ^tcrct ^° ^Tcfii i ^t5rq ^ *rotfa 
srrsr ^itaP-rt 3>t *f ct«tt *rs ^taisrt 3rfsra> stt *f V$ 

s?ft^ *f wr spt <rfw*rr %ft ^t *nrt 1 1 ^cft ircra % srer *r 

8TTW «R% ^t 3ftt 3?cTT |3TT SRT Vf ^ STTT^ fe ^ 

^TcTT % 3TcT *T 3TT ^TTcTT | cTST ^ IPOT (^ 3ft ^ | ) ^0" 

^ttctt 1 1 ^rrsr^ ?t»pt *rr «ft ^ct | i 



%x %sr^ % 3rf*rn: ^ ^tr^t qf *rr t% v$ *t |<t ark 3*% *pmr- 
Jf 3* fa§rtr *F«rer 1 1 5ft §t fr | %ttt *w 

^rnr^ ^rr snre) ^cttt srrlr^ 1 1 ^ s*«rfir ^ ^ % 
^rr f^^T ^rrarr 1 1 ^rert j<t sgrw srrccTto crcr trT^r^ ^frfW fc 
fsnsr?cff ^t |?rt ^ f ^ ^"taTsgrc *rnr*; srrc^' sr&^m if srmt i 
^ s«ft *|f ^t ^rcJT^ qferflff ^rtrr^ ^pt srt ^tt^ cT«r ^ ^ £ 

f?T5 ft ^cTT | fr tf|f 3>t |(f^ft 3TT TTPTT Swra ^?TT |; wfftr ^ 

crt f9 wjfer *fp | v* fWt ftsr Jf ira tot tprr Srar 1 1 ^ 
^ *W $ *n fc wr% qv ^ *t% M • tf 3 mjm | ^ T 
^f 1 vf * sfU stalr ^t ^Rmr irt?prf ottc | w *f ^tlrs t fif f# 
*rt ^«tt *t pt i?rft *t tott |; w¥fc <tf if ^f 3mt *rtt w 
3° pr ^crr | 3rk wPr sr^t ^srr qft %srer q* «rrc ttctt | * 
sstsn? *rr?r «tft ^=^Xf *t ^err 1 anrt^^^r wf% ^t ^ 
^ tit $*t tf V | | tffr ^ ^ ^ ^ _^ 

*rc>cft | 1 

arnrerer ^t T^rart ?r srr^rr ttt | fo ?r^f *t tt^tt §rc*ff jjtt to?ef 
ScRt ?rc<?r | afa t tmcire *rfcT jt *ptr 1 1 srsr cft fe 

^|%?^t ^f^t^^t^t l^r^nr^nr v gj^t% 
^ I • 

f^^^rmi ^ri cr^in crcT «ron vrm ^tr^ 1 

cTHt%^cTI ^^3Tf?T: WV*t |mR ct II ^t; || 

srj^re t>^?TT3rt ^>t tre ^rr, ^rraff ^r^r w\ *n 
m»rt afwT ^rt ^ Trf?r cttt ^ TTt%rt ^ «nnr ^tcTT | ii^mi 
^tpt ^tpht— ^nj ^ ^rw 1 1 ;^ ^er^ ^ ^ 

^ct 1 1 ?rt> ^^it % «i^ ^in^ f^ ^ ^ sr^> m»r ^ 
1 7Tf?r % cftsf ^tft ^t 3f?r, af?r % ^ wr ^t ^rr cr«rr ^rr % 

«ra? *rnr ^t fmrr 1 1 ^rif % ^ ^ ^ ^ 

^r 3rm?r-foKT ^tit ^tt | r>sr%^r (plane) ^ ^ ^ ^t 
^ T Tfcrr 1 3fh srt ?n ^ %v qftim. ; 

^t S 1 tt^ 3f?r, ^tt srtr f^r ^r sr^r ar^ ^t % *vft $f «r>; 

ppirrgncrr 1 1 srr^ brt *t ?f^r * f?ra% ^t ftt% q^ | r> % ^r. 

«TrrirTor ^cmr^ *r% ^ % ^ ^ ^ w 



> 



f^ |, ^wt ftreft % f*rc[ sfo % 3;^ f^ ^Tf^r srre ^> 
^ft |f ^ &ft ^st ^ter-srt tfhr | ark trorr % ; ftrr. s*fr srtr 

*£t *t faK0t ^Ttj «INr |; H. %W <\% ^T 3TTC K<> fe^T tsnsPTT 

*tt>t srk m*t ^rrr^ ^t %^x%^t % s*5r?gr 1 1 %J *prq* *r 

WT <RT ^AT | ^ ^ ^l, f^ STTT 3r ^ TTf?T ^TSRTT | 3T$ ^ 
^m, f5RFT ^TT^T ?f ^ ^TT | 3% t?^ t^T, STS Sf qsp 

ap?rr ^^t^tt | ^ ^rft srk tsra^ src*r *f ^ fa*>*TT ^srtt | 

«T*T % ST*T: *T*TTiT ^TT | I 

g*r wffrg3FtT ^r§cf>T5Tnf«rT: i 
f«nfag*nten*rt WTT: ^TTteT^ II II 

^r^^^rr^TtlsT^t^RTtjr § 11 3° 11 

§^sTtsT*n ^Md^ itsw^pnN?*! 1 

fi%feg^wTST#3fa*TTOTT: 1133 11 
^At^M lE^m tCTggrc! ^I^T g*t 1 

gr^T^— (^) q^ (w) P ^ 3^3^ I* 
aftr ^a? % v^,^»,o»o *ttw, tw, ^rt% afte ^rts % 9Ttsrf % *ft ^ei^ 
^t *TT% (^o), ^srer % *,ws,s^,^ *ttt, ^TW % ^*,^,^ 

, *PTW (3<l) |ST9ft5T % lvs£,^,o^o ?PT% ^^Tt%% WT. 
(^) SpPSTtST % \s©,^ f ^ ^HTW, ^Tt> % 1,^,^5 sppiT ark (^^) 

^sPr^ % 55,^ ° 3 *fft 3*tt srrct ^t) sfft m^r 

f^fTT^ ^TTGJT— 3TiT| q-| ^^TT ^TT ST^T ^TTT f^T ^*TT^ ^T 

^s^rr f?r^ ^t 3TTfft qf?TT£t ^t 1 1 5t,<rtT, ^nf? ar^t gvt 
<nr ?f f^r^ % t>rq f ® ^rs^ Orirgr fsr^ | i ^|t *tt ^?t% t^tT^t 'nr 

if 'STsprrisTPTcTt T%:' % sr^R sflT % f^T STT% | 

% ?«TTJT *T f^T% WT^ ^T% ST^P «PT 51^ T^, * % ftf% 



srr^r ar^T ^rr sr 5 ^, % $ f?r# «rrr st^t 

STS? sfT*T *f f<& 3TI% | I t<t W ^T |3TT cft ^X *pt 

wss t*t, 15, *tpt<t ^nfe fwsT sg% «fr^ ^ *frtf srs? 

t%, 3Tff^, *m ^cTTfc t%^T STTcTT |, f*$X 3 3TT Wm ^TTT? 

fcr<ir ^mr 1 1 isr ^ m 5f/T*nf«T tere *RTct 

1 1 ^ f*T5F?r, m^$T-ftra:FcT cttt fa^cT-f9r*t*rf<T $f ^^mi % ferw% 

3TT T^t TptTTSt | I 5RPT STT^^TJ % 3rT*T*r£t*T cPTT §*T^ 3TTq?T£ % T^T- 

tersrer if ^r^r fsrait ^t <tferqT ^srsr fw*r 1 1 

^ ^rf»T *f *^f % tsr^ *t*pt §fct | ^f fa3T?cT % srpn: 
tt i 1 3ttw ct«tt sr^rg^ % tsrsT^ % srgsrc ^Tpte sTT*rf % 
*Tr*ff f s 3f^ | gr«rr strw ^m^i & ^ttctt % *mf % *th 
srr^r it | ?tt tWt f*ngT?cT % spjsrc fa*rct ^ *rf?t st I^tctt 
Tict i 1 3T*r^r 2*3 $ ^f %srt, ^s^-tsnspcr cr*rr sn^to sptw- 
3>raf % jttt ^TcTrer sfe % ^r i, ^ srts |>tt fo ^tt^ 5n*?ta 
*gf fcTf*rof % fjT^T^r ifr«p»r ^rt Sf 3ft^ sn^r^r % $wrscf % stct 

f?T^rW ^TTT 3 t^^TSTT 3*T 3f cTC | I f5RT^ SF*PT *t fa*ft ^T tT^T 

wr qr ^jtt ^tar | ^r^rt wi ^rrsr ^ 1 1 53% tM^t^ ^t 

ftfcT fe[T?cT % 3ff ^TK ^ | ft» T|T5^ *f facFr WT ^ % ^tcT | 

^rt T^rp % srk ^f ?f ^rnr I ^tT^t eft <i ^rw (srk ^ f?r^r 

3U%qT I 3T^ ^ ^Ti 3TTT SWKK f^ tf t%W 3fk gpn t^^TT 

lf 1 stt^r f%«ff ^ ^irir^T^r t>r^T?r% % t>r^ ^% ^tt% ^ | f^r *r^rp 

t facTit ?TT^^ f^ ^t ^f *TfT3»TT*T ^TTiT ^T *nT % f%&ft ^t^ST 

stt^- srr*H fcr 1 1 $w wft, q^r, t>T5T icrrt? *nrr ^rt^ 1 1 *rft 
% qrw ^tct i 1% it <i T?r *r" t%q-$r ^t ct«tt <i f^q-?r ^r 5rr%t%q-^r 

^t ^fft ^T^TT q?t \3TT *TSFcft | ( 

^T TOT^Pt 3 ^ 5T£5lf ^TT 5TiftT |3TT | ^f i TT^-^TST, 

srt^: ^tct 1 ^t 5T5?1 ^ft ^tit^ % t%^ <r^r ^r^t sttt ^t^tt q?t 

^TT3TT ^TT 5TTT ^tHT t«pf ^|"t% TT^f * % TOfff ^ TTT 

«ft I yaft ^Tt 3T^5T TOn «TT 3TTT ff > ^TT, !T^f 3rt^ qT> 

* TfeiTT ^T^ct gq ^TTSTT TT I T^ ^ % jr ¥|f *t lfipff ^TT f^TR 

st^T-st^T t>r^crr «tt; ^rf^rq ^f% tf§srTsrf q?t ^r^rr ^t «ft 1 ^ v% 
<ft ^r it ^ ftr <*t ^ ^sr srk ^ ^f % 3TRrqr?r ^t ^ i; ^rr>n? 



vi*i *«rrc ^ut % fotr e^r q^ ^ grTTO *nf$t t% ^ 1 1 

^RT ^TR ^% ^ ^ f^q- §t STTcTr | f«? |ST §?f & HT cft ^t? 11 3T5T 

% snnnr 3n*r ^ttt *tt <ft# sttt $sr fr *tt cft anr % srnt 
^rr *rr <ft# i 5*ftr%q ^srN? Jf ^r, p- afK ^ *r % ig*f fo 

asrpt qr# | f^n %^ sttsrt ttt uttsrt^it % ^rpff % stpt ^t*t 

^cTT I tftsfWf % WT SFTO ^T SJPT % | f5TcPt ?T?R *f 

srre^ % JTcrrp-R p- «tt ^f ^f qfe*rr q>*ct § 1 s*rf*nr. «rsr 
«TT ^ar % 9ftsr>*r % sptot ^ Sr ^r *w ^t TOrr^ ^rt^ facPt *pt*t 
if ^ jtstoT ^ *t Ttrwnn «rff, to ^t * qftsj*TT ^ 1 1 *rw, p 

sft? STft % 9ft5ft^^f ^t ^TcT wg^R ?t Vff % uttsrt^t *T *TT*t | I ^% 

*ftsTt sm*r ^rw *rft tt^tt mi | ort wrr 1 1 ssrerr sre *T£ §3rr t% 
^T^r, p 3fh srft % *ftsrt«r ^ fsp§ | *ft <» *nf ,*t 3* *srer ^> ^t 
^rterr *r srrct 1 1 ^ tft 1 vf *t jrsrar ^st> ^t ^ <rfem ^ 
SrcTT |; wfaq 35 asfk srft % sttsrt^r s*t % <rra §t *§fr 1 1 
sttsrt^t % ^g- $ ^ srssPT if fa$r* *nrf ^t snsRtt i 

3T«T^T ^s^— znx jptt | t% ^rr ^r 

^ Tfrp Jf v,t;«;^ ^ ^nr ^r | f ^rf?rq ^ *pTurerr*r w 
fc[r?fr % 3 W 'etr^ to, H. «rft, ^ 75r 3fk tVrw ^tar 

| I ^STTT ^T ^5^5TT ^T ^ f^| | 5ft ^s^t ^ ^-^r^T % 3RT 

f^|3ff ^t st^^tt srsrcr srto f[ft | 1 ^rsr ^trr f^?| qr 

^cTT | cT*T ^|cT 5fT ^ % ^»TTOT 3TT^TT ?t ^T5T ^ 

I afk *rfcT %ft ^p^? ^teft 1 1 ^s-^r ^r ^t^^ ?r ^o 6 qr 

^ f^| ^€T ift I 5ft qj«^t % srp TRT I I xr?ffiTT ^T t%?| 3TRTT 
| cTf »T% cftsr |t 3TT?ft | ^ *Tf cT ^Tg" ^ % ^TTW STT^TT 

«ft ^fT ^g- TfcTT | I ^sTJTT ^t ^ t>^TT T% % ^T^T 2T| ^ |t 
?T|t ^cT^TJTT 5TT ?T^kTT % f^ *nT*T ^T^T ^T^T ^IT ^tlT I STK ?Tf ^ft 

*J. fST ^T fsf % TT^TC" SPcT^ <i^° 1^' 3ft* % ^ 

^TcTT | I 

^sp 3>r fr ^r TT^Ttr 3t?ct^: v?\9° ^r 3rfsR? ^ ^rcn 1 (Outiines 

of Astronomy by Herschel pp. 281 and 291) 



^TT%3RT 



^TcTT | I ^ ^3"TT 5ft S«TH t^^T | *T*3TO S«TH ^TcTT | i 

to^-^tr ^smr *F?ft f 3 sn^ afk ^srt f s <ft$ <t?ctt | i ^*tt 
st^set fsrs ^ttt <tt Ntt tot | ss^t wz **rFT ^ 1 1 ^ 

^sth W\ srf^> K° V 3°" ^rr 1 1 5<ft ^tor ^t ^3ft ^it 
(sinc) ^ttft | ^rt % srt^ <re <pft % ^-*pstt ^T %^ *tht tot 

| 9ffk ^STTT ^ETt spt qPc*HF ^TcTT gSTT 'T^t % *TT*t 3TTT ^cTT g3TT 
^ TfciT | I fa*T R *T 7 <pft ^JT %?5 |, ^ ^?5f-TOT ^T fe | 3TTT 





3F 




K° V ^Tt ^TT | | SRT*TT 3 *TT Ht frT TT ^TcTT |3TT <T«?ft spt Tfe^T 
^TcTT | I V% STO | ft> ^TT 3 ^TcTT | *T5T ^| 7 % 3Tc*RT 
3rfsTSF <R T^cTT | 3ftT 5T5T *ft TpT | 33 aTc^ 7|cTT | I 

S ^t ^t^r (apogee) S«TT ^ft ^t ?fta (perigee) ^ | | s 



8mrnr if ^ snr^ ft«R?r<f x$m *r*nrfcT % ^ tf 3rtr**^r 
^rr 1 1 tott w ^ *\ smr: 3^ * *TOr foif * *rt SrcTT | r 

3F3T ff^f % W *T *F?ft=^ 3fR tft *fc*rfcT *T ^ tf 3fft s,^ j , 3TT5T- 
*W W ^T^TT *T *PT 5|jf TWTT STTcTT | *rfacT % ^ T%5 %*TT 1*TT | f% 

^snrr <r*ft tft ark <f«fl 3F«r ^ ^ *t trfcsr*rr ^ | srk t^sptt 
^ ^r ynf ajsrpurc sr$f «t^ ^-^nJR 1 1 ^ if g 9 «3% 3r 

qf^T ^-^T % $3 ^T 3|cT?rT ^T 3Tmi?q^ | , 3 ^ ;ft q^ <ftTT_ 
frT ^T t>ff I (fra I S ift spt St*f 3T«T cTCT ^T * *5t 3TST ^ 
| afa *T *tff anff % ft*% %t>^ *jt *W ^T*T%?2 I I %rsT<TC 
^ 3TST cT*TT i?M 3T5T *T*TH *TR §t ^TTct | I 3TST <R & ^TT 
fft <R * ?TT ?t ^Tfa?l |tct | f5T?T?t^ ^ftr*faftfrg % TT *T <f> 

% t%^r forr srro cft 7 *+<Tin=qR+tn^=qt*+#rT 1 ^tt fsr^3ff 
*t 3^ tf •TTf*T 1 1 ?rr> s ^r ?ft ^smtstt jtht f*m «ror\iY 

<T*ft ^T ?*TH *T sJTTT I ^T^TT ^t |ft 3" fk*Z <R SR^T 3rfsPfT cT«TT 

fft fsr?g <R ^ |, ^T%q S f>?| ^ITT ^T 3^T HT ^t^ ^TT^ir 

ark ?ft fsF<? to*tt nt^ 1 *rfer ir^t^ ^t ?«rr?r 5TTcr |t cft ?ft^ ^r wiw 
*r^r ^t 5TRT «rr ^t^tt |, ^tr> ^rt^ % <(*<> e cpr | , 

^ft sranr q^pr, 5^, p> ^ttt> ^rt SW|rr 5f h?t ^ 
TTTsiiTr ^>T?t | srtr ^f ffr ^STT-i^rt ^t jttR* | i ^ ^tr ^ 

t% & 3fk jft^ ^?r sr§<r ^t?r ^rt ^t |, ssrer ^r^ arm^ 
5rftB ^t srsst-srsdr 1 1 ^ ^ ^ tz ^^tt | ssrit st?r stcto 

3TfSTfT ft% % ^TT^r 3TRffq ?Tf>?J STc^ ^tctt |, f5T^ ?T^ ^t TT% ^ 

q? srrcrt I ark ^ ^ <tt: ^t^rr | ct^ sf cr stcw ^ |t?r % stt^ii 
vfw aRw 3Tfsr^ ^tctt |, v% <t irter ^ct iffe $ «rrit 1 1 
^ar ^ ^f f?nr^ arrc ?r* |, *t %<t?r % ^^rt % *m % srfe |; 
t>fr^t ?cr^fEnrrT jhtt^ ^r srsjrnr ^ ^t>cT ^ttjt «r ^t urrmrt 1 

^TTcT— ^JT f5T€ TT^T qt ^Tcrr |3TT ^ api if arr^T^T ^T 'TOR 5TTTcTT 
f 3TT «TTT qf cTT |, S*T*Pt s!3Tf?cT-|TT ^|ct j I cTT^ ^S^TT, t^r^T <TT 

^r f arr ys*ft ^t qfeirT ^nrrcTT | ^?r^t ^j-^^tt ^ 1 1 snTr?cT-^r 

3fh TO-^eETT tr^ ^t cT?T <R | 3ft^ ^nrPTTJcTT *ft ^t |j ^f«l? ^ 

*?tif toh; ^ ^ % ^ fiF55ff 7^ f5ra?ft fl Tfcft |; t% ?ft ^rciY 

ff Tcf iff ^t «TRHt q* |^<t % ^fcT ft Tfcft ff lft ^ ft?5 <R t^T* 



$4 fir^RT 



ff «th TSctt | arh TcTtt ifcflff *r rwcrr jrSr Srn^ t>5 ^ ft 
Tfe?n *f twt i F§f pp|3ff <*t ^swt % ttct ^ct 1 1 ^Psnn 

3TT?ft *>STT *f ^STcTT |3TT STT^ ^nT°T 3>F?T sPTT? cT^tT % 5tR 3fa 3TT«i 
TBtm SCTT^cT^ % T^cTT | I ^ ^% 3TT% TTcT TT TfjNrcTT | 

m cft ^f sptrt^tt % ^ttt ^t aftT «tsctt | srte/m ?t>g?T ^t 3ft* i 

T5TS TTcT TT Tj^ gr^ 3tTT ^t 3ftT «TTcTT | g% TT^ (Ascending 

node) srk fa?r ttcT tt T|N *nc ^ stwr ^r «rtT «rrciT | 3% ?t>««t 

«TTcT (Descending node) sp$<T | I 3tTT TTcT ^t TT§ cT*TT ^fNf«T TTcT ^t 

%§-*rt ^ 1 1 srsr ^rptt ^*tt«V tt grm^wT % *r*nr ^|t* TTcff % ttst 

^tcTT | ^ar ^-TT^T an.WJT-^ <T*TcTT |l SSTt^ ^ ^i^PTT ^t »tft fa 

^T| stYt %§ ttstct | f ^it tt^t % *tjuw ^tcT | i 5^ sttt i«^t stft ®rsT st 
sjtsp qjt xt| srtr ^irm ^t sttt *t ?rfa ^t «tft% |; t^ ^ w«r 1 1 
??r TTcit % fro tft fe*rc ?rfr | ^ Tfsr^r ^t artr Tm^ §q ^tr 
^rect 1 1 f«Rr% *pt*t % ^ ttwt ^ artr §q ^ T^srrTr ^r% | 
^r% ^t wi-^sr ^ | \ ctt^ ar?*r % TTcrt % *rrc *f 
^sr ^t ^iT^ i ir^ ^r^T ^t 3frT ^rt f^r^r |, ^^r *ftvf ^ttlR> 

^tlTFwT^ (Physical Astronomy) if ^|cT ^t H^TTT>TcT % STTT ^TTSTTTT 
^2TT %, 5(t ?«TR f%fTT»T ^^T Jf ^t SnTSTRT «TT^TTT I f^^ « 

^JTt^^T^rr^^t^^THT^ 3PTRT, sf>Tf?cTWTT ^TTSTT ^TT sfk ^ ^ ^T 
^it ^st^T ctt T srt^ 37 ^»TT % TTcT ^Tct | I ^^'n cfk ^t 
T^WT Jf STtTW ^TcTT |<sn T \TTcT 3n5t ^?cTT | cT^ sPTt^cI^ ^T ^^TT ^t 
STTcTT | 3ftT T ^TT TT «TTT cRr ^TT T^cTT |, ?^f^ T TTcT «Ft ^tT^ TTcT 
^ | I ^ fa '1 Tj^ ^T^tT ^T ^f^?T ^TcTT |, Wf^? ^ 

^ff?J?T TTcT «I^T 5TTcrT | I ^TRcttJT 5*ftfcT*ft =^5?TT % ^tTT TTcT ^t TTf cTTT 
TTcT 3TT %5 ^cT | I ^TT T ^TT ^TT 3>Tt^cT^xT 3ftt ^sTW % 5T5ff % 

^TT 3i>T |, f5T^T TT?T % ^TTWT i I ^t ^tW 3>t ^sTm ^>T f^^T 
^ct |, ^ ^it 3T5qR lr ?5ft^ 5f ^t TTt i I 

«T^f T7JT t%ifT «TT ^TCcTT | ^TT 3rt ^TT^ ^ |^ i ^ 

«TT^ 3ftT f«TKT-ffT«T Tclt ^ 3FcTT ^iff | I WT^TTT^TJT 

^ % HcTPjsrn: Tt | : — 

^TcJ cM.$iJNl$*I^T cT^cT, ^^^I^T^T ^cT »lt%^ ^tcj WTct r 

^TP%fT i ^ ir^ ^rtsrt^ ttcTt: t^ct: trcTRcr: t^^ ^^t 



f S^cTSTTTT W STTTT, I T TTTT* T§<TT *T%T ^^TTT^T^ Tt$Tf «TT 

5ttct:; tst ^ttst srnn^ ? srr T^^rg^ tP»rt^^ 3q^nn^m: 

JPTTTH I STTcTT T fae*f% TTTTC^ TT*ETT: I <T?fa T I TcftsfcTTTffT 5*iT- 
tifmtrnrf5^ STTTct I T cTTT TTT TT^TTTTTTtTT ^tT* 9TTTT; 3*TTT*ft- 

spre^ i srrat 5 to< t^t tst:, wtpt ht^ i ^t *tt*to* 

cTTTJTHt T%WTT TTT: T^Tct ' T^^STTTT^ TTSTct^: I 3mt TTTTT: 

t^tsttet 5% 1 sr^r TTTtTsrTsrT tw: ^ttst^t^ss^tW stsT^^twcT 
WTTTTT^ftf>cT *^ttw<t arrcTTt TfaT^TtfTTfcT9iT *t*r«f Ttffr£ 

cTTTS?TST?for ^TT^^^t^H^t^TT^TT^T^ T?TI*[ 7 TTfcr 1 ^ 

tfcr ^cNtcTtttt^t; stasr iwrcra ^T^iTTt Ttsrwr scrTTNrT^Tr^ i* 

3nf~-f^[ T^ <tfcT %T*T T^t ^TTT TWT | faTT (*TtfcT:<?n§[ *t). 
Mt ?TTTT T f9T5r?TT TFcT spt ^t, TSTcTTfe % STTTT ^t STTTcTT |t 3TT< 
t>TT ^TTST «RtW % TT* * 8TS* cT^ ^TT $ I 3TTT 3FTT TT*ff T STTct 
f tT, ^>5T, $ftST>3T cTTT TTT tr^f T ?TT TTW *PTct f , ^T 

srrnr stttt ttsttttct ^tt^t 1 1 stt % 

3T6TTT*f cTTT T?T TT*ff ^Pt f5T % 3TITT 3TT*Ti $ TT | ! tstw? 
5P?T ^tcTT | fa 3TT-TT 3TTTT 5TTT°r TTTT 5TTT 1 TT5 ^T ^T *TTT ft? 
3TTTT Tf*RT % *$Sr* «TTT f^ $ *tft *t STTTT TTT*T sft STTT tWT 
T|t TTT 3TTT at ^ .*tt *F I ' *TTfa STcT^cT 5TTTt %m T> tlfcT 
% jr *TTT t TTT ft ^T |; T^ ftfcT 3t ffjf * TT^T ^t ^T^TT T^ 
^T^T TOTT I ^TTW T^ fftr T^T ^t 3TT? Tp Ttit ^lat | ^t T OTT% 
5TTTT % f^ Tl ^t 5Tfafer TET ^TTT ^tcTT |, ^TT fif ^TTT ^T T ft l 
^ ^ yte^ ept ^ TT^ .crr! T ^TT ^tcTT | I T^T* % TTT cft 
3T^^ *cTTfsflif ^ ftct | I ^t^TTT T^ ^TTT 3^TTT5T T^f | I ^f^ 
|f5TIT Tl^ fr*ft ^T 3TTTT ^t TTT^T sft ^TTT 3t^F ^TSTT ^TTcTT t 
aft^ f5TT^t JTtlT^srT^cr iPRT T ?#t^»K t%TT l"t, aprtt Tt>cT cT«IT TT5T 
Tff ^t T^TT ^t f W^TcTT t>^TT % f5ITT cT«TT STTT9T ^ft f 3R^- 
ĕpttt cttT 3TT TT | ^T% |K ^T % f?Tq, TT TTTcT | I 3T*TT T^ 

3TfTTTT | ft> ^T^t T^f ^t 5t^ T°TTT ^ T f W^TT f^WTTT ^T^, 3TITT 

j^T| ^5ft ^t I 

*fa&*!X f?TXtTnT Tf*TTTSTTT 1° (^W^ ^r ®TT I fgcftT 



^ur ^ $ tf 3 i g? gfo ^ ^ % TO ^ ^ ^ ^ ^ ^ 
<ftd srsr arg^r tf ^ ^ 1 1 ^farr ft% innr »ft xf> wr % 

tf *T STT°T ^tst <3TH% % f?PJ 5% SRRriT wt I— ' 

*r*ra«r ffi if q^ fcr srt^R ^ % sptt *tt i sr* 

ft for % ^ if »Tft gf qfr?r % srt ^t ^tcr §q $*f *t <?ft r 
S*r% m q* 3<f ^r % ^t w?t tt»tt ^r^rt ^t^t i tnp 3 ^sc 
*r %tm 1 3rf%ir ^ <r^r fe?r % ^t-^tt % f^ <?faur ^trr » 
^t ?>ff ir ^t ^ t>ra *rt i %wt fa fcR &m ^ ^f ^sr 
^t t for ^ ^ t\?tt *t f^ ^ |> ft*rr i traSr "fer % 

35* PTH *T t%cPTT SrTT |t*TR ^ttTT | W^t *ft 5fPT *ft I far ^TcT 
% 5RT *T| 5TR ^ft fp 3R qft *f f?TWT StR ST?cTT | cPT <Tf*TT 3RR 

f%cFt *pt*t if garr ^trr i ^r sra»R n wr <r*r ftw sr%- 
t>7^r 3ffr: ^ ^ppT f^f ^ z& ^ ^rr | f^Rr ?«ttt 

*n: ^ % 3TR^ ^ |3TT !TT I ^ $f W HiR gaTT I 

f^ 3T|«TRr % ?RT ^ WT?T ?ft fe ^ *| «rf ^f ^TT^T t>?T ^ | cR 

<l f ft ^n! Jf ftr^ ^rr^ f^T ^ |, wnfe i 

3TR^r 5rprt% ^ttt oft ^t% ^rt *f ?rnft m€\ | ^ 

TOSRPTR 5ft ^t TOmfT |f Ttt% ^cT f9 f^cft | I 3f?cR ^ | ft? 
TT^RT^TIT 3ft ^ %t%3RTT <R |ST ^t ^T | 3T^ STM^T JTmtrR- 

^rr <r ^ f%^TT ^mrr |, f3Rr% ?r^^ str srtt^t ^t^r^r % ^trjt ^ftf 
^t ^r^rt; %xxt sf^ ^ w | ftr stisr^t % ^ ?p f w | 

<R «TT^RT^PT ^t TOTPt> |f ftt% Jf ^tft 3tNt ^ $ ^ f^T T?TT | I 

^j? innr ^t ^rqfrT *?t »ft?r jt^ % sttt fsm$ ?r^-^, surt^^r,- 
t>f^TT, ^r^rr, t^tt ^«nft ^ 70 |, ^gr ^>^% stt^t ^rt^t » 
f*PHT ^jf?r f^^TT % *tt«t ^ 8rT«™r ^ str Tf rft i ^ 
%^r t>wr t^tt | f% ^srt^^t tft %sr % srt *t €t |f 
^Tcrt ^t «Rtsrr ^ ^ 3ftT ^rt ste t>^T «rr ^ qft m^t ^ i 



^it^T WT^rer *n*T% Ttt% 

srRrta^ w% srt ^%sr ptc *rf% f*nn*pft 
*rrft* i f^r nt% s*r% # fer tsit afa ^*rr % prprt 
5 afcn: srjt ^tt i n$r ^tstt % w *t wh | i st*tt. *f%ft* ^ 
**%-*t% ^tt * *rf<r tro «ror arcr ft ptr tf w 

amnrr ^rf^r i «r* wrc t^t % f s smr t^tt 1 1 firarr 3n% 5* 
^rmTl^ «rnwr ar^mr % sttt ^ *t %*t *nft% ftr ***** 

Tt% ftiarit ^tcTT | OTT q* TTO *T*T ft*T% ft*T *f *TT ^TT | I 

x|rAmd sft WJT srr^ ^t ftf%— srter fer ^tt *ft %sr 

*T% fir ^ ^?TT *rrtf* ftf ftw ft* ^TT *T *fm t>^T *T ^t%-fT% 
$ 3THT | I ftw *PT* f# ^ $ *PT*T ^TTT^ <TT 

^tctt 1 1 srcm: *w ^t 3 ^ vt sftmft$<T **r ^ 
$ *w smrcr *rrt^r ft> *s snrc <ttct <tt qf* tut i ^ m m 
^tt ^rrc <r^r **rrc % 59 <rft^r $m % ^ftftm ^rm | ftr TTer 

* T% t>*ft*T ^ t ^ * 3TTT I 1 ft* 3^'% STTT 

«tptct ^rrt^ ftr w sa% for % <ttct i^*t ^<tt | cft r& for % ft><rcT 
^nrr i *rfr <rrc *t *f%* if% *r*rsrct ^it^ i srair ^ srrc^rr 
*rrtf% ft> ^ ^r t ftr5r% sttw fr% 1 1 

qT #f % 3TT% T^TT | 5RT WT CTTT % fS 3fT% | sfk W ^ 

itĕ T^n 1 ^ tsjtt ^pt % W ^%|; ft5Rf % ^ ^rr 
<tft?^dWf^*^ ^t%^t ^tT^rt ^tan^ srtr 

^ ^ afk an^pPra ^t% |; ^rftnr ^% irf^fMf % wt ^t %~ 

^TTPT ^t% | I 

vft?m ^: ^t^TT: ww\4*« 
gj^^—^ if ^fRff % Ws^u^* ^ fr% | ^ 

ftT?ft ^T^ % ^irt^T ^TTiT ^t ^5T^ % JT^Tt* ^ ^ % %% % sf> 

u^rr t ^r% t 5tr q^ ^t^t tf ^ ^ ^ ftrHrsr % ^r ^tt 1 1^* 11 
<rft?rm ^t 1 1 ^ ^t^-st^tt^ % errr, srtr ^r% gq q^ 



^arm ^t 1 1 tft qfcanrr *t jtt^ «rnw | i 5*rfircr ^ ir^r 
$ fircnt jtt^ ^t | g^r ^ ^sRr-sr^ra §t?r 1 1 , 

«m % * itpt 9 ir; *rr^ <t ^TOTPrY ipfrfcfi? 
^ *r ^ «3 ^Miw if $m | i ^ *r^r/r Jf 

«t; Sn* *t *rwr $ift ^ci^ $ «tr ^ $ 3 

<PTT l*TR ift fi? *Tf *rPPTT | fi> ^ ^-ferfcr 3 q* *T|Tp 3 fi*pft 
^ ^ t > ^t* WtV S TOTPTr TTT | fi> ^ *T|T|*r *T 
V^o,ooo *PT*T 3R<TT | I f*H>> T^pt* fTT«ra 1PHT 1,X* f ^\S, 

^«5 ^ ^r ft*rr to- cfr frr <u^,t*,^ ^rerr 1 1 ^ # srrc 
^t ^fift5Rr % ^rp i ^tt. | i ^ ^ ^ 
^^^^RT^rl^^^^^^^ m-tnr* ?m^t 
^hrt for ^ 1 1 **rta % sr^ ^ ^ w/**,!», 

^ ^ % tf TOT *ft 5TRt 3TT TOft | t *rft 

^ | : — vfe f^ t*T ^f fi*ft STC % OTT $t <ft ^ fer 
^ <TRT jpj *T vtf 3 fiPT£ X^ %^ qf5T ^T | I ^tt% ^ 

*PPT * *tf ^ 3T9T flf tf 3ft^C TOT srrcTT | I fi*T ^ <TRT 

#*T3f*PT£ s^^r% s^^artrt^ * »r^r 
*?t, ^t%fer ssr%f<ppt tot q^r arh nf fer ssr% WTtsppr 
<r^r 3t«tt^ *s tro <i firo i ^t <t^t ^ ?rm jtirr i ^ 

^TTO?^tTO?%^^ fijf ^HorTT^ feT TO ^cTRT^ 

% Ri? tiro ^ ^ afh: ^% fa m & aw^ 
^ fi?r <r^r jtirr w fi> ^ arh ^ ^trt fq>T stt ^t ^n^ i wfinf 
fiRFt Jf «Tora- ttw ^r | ^ tot t ^f <i ott 
|teiT 1 3ft^: ^ ^ror ^ T | , ^ ^ ^ ^ ^ ^ ^ 

^ ^ ) ^ - 1 *tt w ^rr 1 1 ^ sr^ 3t?it ?rjf % % srr* 

*rafcr 9rRi5ft *tt?tt: ^i^nnrRTT^ i 
^f^n«tficn^r § $r«n: T^dcnmT^r: n^n 

^R"— ^ ^ ^*rr % n^ltiT «nnrt ^r sft aftR | 



33% $ ^jT JTRT Tr$ Tf£T$T T ^T | I ^ if f5RT% *ffc *TTtf ^t% 

| ^R>t ST^TT ^t ^5^1* ^PS TTOt S5JTT % *TCT TT aTtSRRTt 
^t *T^TT ^tdt | U W» 

Sr^rnr ^tt^t — fm s*pt m ^sttt gt% §t?rt | spt*t 

^t 3TITT^TT ^ j I ^sTTT 3ftT S*T 3Tg<T TW §"t?t | I ^ 3TITT- 

srerr f *Rt stthtctt ^ % stttt ^t ^PJ-m^r t^cT 1 1 ssrf?nr, ?rfe 

^ «TT^RT ^t fo tr^ T|T5*I $ fPcT% ^ST *TW ^TcT | €t Tf*T Sf «TT^PTT 

^ttt^ fr q^ TfT5*r if «5 afk ^s^tt ^ ft% t%^ *tr ^^ft 1 1 5*r% 
fatr. w ^sttt % ^gTta snr<JTl ^t arerc tro«r %?tt Trfer | i 
iwtfa ^ srra - sr^sr ^t 3TT?ft stt ^r^rr | ft> *rfc st <?r?% f%srt T"ra ^pt 

^T^^TR ^TTT^ STT 3Tt* Tfe ^T?^T § K TOR SPTTcTT (ft 3TTT 
|*RT 3 cft <?>ff *rfe ^ STT^T ^T ^ vft ^TTT^T ^TT 3TRST s*R cft . 

?r if ?>ff ^—3=^ *tr ^ ^ & f*mit 1 i*r% fsn? *nft 
wr srh: fr?r£ srer^ ^rat gw^ff ^t ^rsr ^t^t srp 375^ 1 1 
strij sr% <ftff <p*Tt u/P %wt % fir^fY Tpt | ^t 5% T^rt 1 1 

^T% «TTS ^t*ff T^RR <rTTr?TT 3TTT^T 3Rcft j 3ffa <{ SR 3R X<^f fTTC T* 

t^t fwcft 1 1 %^ff m % ^ spsr ^ noi? «n, atard ^n: 
^ ^sr ?r i^ipj f*TTO <a, ^rW ^t^: « sr^r ^ ^«i^ ffr^ tt, tt^ 

3R ^\9,\ f»TT5 TT, BSt ^TT ^ ^r vr fira TT, 

^TT V9 STSr qR ^t;^^ ffTTC ^T, 3TTS3lf c; 3T«f 

T^ 5 ^f ^TT ^ ST5T ^TT f^S <R <^ ^TT V 

ffR5 <r 3fk Hi #t st^ srn^ Pr^Tt 1 % f^ 

Tttc ^rrat ft spt sfk ^ ^rtt ^t <\ w^n Tfr 1 

f*rr>nr, ^t ^?rr ^f % ^^rI ^r sf^ (<i^— <\) || 1 ^t srtr 
t^tt* ^t?-*n^rf ^t ^'wt 

=TT^T5TTT T^-WT — Tir^TTT H^-^TTW 

3ffeTra — ?mff T^fn ^t-? TRr % artr ^ff ^t tort ^r ^pt 
% ^ft |i^^^f%<i^?ftTm?Tcr«rT ^k^h^^sk ^tt^t fer 

| T^ ^ ^isTTRT ^Ktf'^\9oSC TSJTT -ETT^T f??T ^T ^tcTT |j ^TT%^ 



% i^rf$rq q?tf #cft^r *r^r% if ^ 3t?cr tr^ ^g^mr % sottjt ^t srmr 1 1 
tsrcr srk snf *f ^ 3?>r i ^tsrirrg- % ft ^tt^t | sst ^ttt ^ % 
^te*mr ^tcT 1 1 q*rr ^rp^rcr 3rfe»THr *rr *r?rqw % jttt *t ^te fe*TT 

«TT^T | I ^tfT ?T fa7*TT ^TT^T cft ^TS *TRT % SppTTT *FTT% 3rT%^ 3T^R, 

<re ^*nfc fa?r-f*r«T ^3ff if gsrsnrrit tft% rt ^tt^ *nr i 
% ?$ft^ *f ^ srcrsrr^TT ttt | fr qsr T^rp % sk*Trcr §fa | ^r^r 
^rrewret $t T^^t 3rf8ra |t 3a% |t ^Tsr*rrcr 3rfk*mr % s ste 
fs% 3rr=r% i i*rfsnr, ^ it^tp %* 3TfsRref ^t timi i 
=T|T5^t2T =srrsf*mr — T^prta akjmr 

*nspTT^Tfa ^i^mt stw: srtsara fafasnrr: 1 

«TpTC— W 1^T3T^f faer?ft fafa*rf §T5ft |^ tfS*TT 

^ ff *r^nr/r % srr^ fc?rf ^t T£r% t ^jt t%far3ff ^t w Prcrsr 
&trtt | gft %w ^rt 1 3T«r?g; test T*r?Tr jt^t ^t srr^rt t ^ % ^ & 
^ s^r % % ^htt ^Rmnr fer | ii^n 

f^3T?T — wrra 3 3° Tertr?? ^tert | ^rf^ *rfc 

T^Tta ^T3*mrf ^t ^t gWT ^ fe*TT 5TR <ft % 

fWft t%f*piT ^rt | tt^t tfr ^tt i t^ <r^r ft sRrsrreT ttt | fo 
%w t^t %* f%cT% ?rr^r f%fr | aft^ ^'^srraT f^ ir ^t ferf«r ^t 
^td\ |, ^rr^jrr g^ff fe;ff ^t #^?ir t%f«rzff s?t ^t^tt f%?r?ft 3rfar^ 
^tdt | ^fft fart«T«ff T^^r ^ ^t ^rr^t; f ?rRrq ^r^ sre jtt bt^ 
fcrf«nrr ^rdt 1 1 

% ^rTCTS ^t 5ITTW ^rf ^\ ^TT f^t | I «T|t %^5T 

^Tf 3Tfsr^ ^cT^rrirr t*tt | fc tVr ^t f ^^rm f^?r ^ft ^ 1 1 

^5i^srfT3^w wmfktlr«?qt ^r/r i 
3t?st: ^iu^«8iT>«niTt»f«jt«nin^T: ii^ii 

T^f^fkgd 1 SIT^jf5W*T?snfainSTfIT: I 
fht«T^TT ^n^TTT^^W^HSII <lf«WH : ll^t;H 



( ^ ) q$ *T|Tp *f «l^w^mo,^* fe?r; 

tstst % ss*r 3* % m % wtt ^r ttcpt *t tjrroraT fs?r i 
i^\s-^ii 

^ta 9?fW % ttJ^TH | I 

3ft *T| Tpt^T 3T*> ^ | ^ tf«r t%SRff if ^ & 5T$f | I 

«ftf r>§<r apcK 1 1 ^^t ^t^tt if feff *t ^r for«T- 

f^ t%ar^f * <Wt fa*Rft $ ^ ift% *t *rrftft Sr # «rnft srr 
m€t | : — 

ST^%fT %5T^T % *T5T «l,^,^, ^,^* 

^^frof% % ^f f*rsr?<T% ^ Sr iaw.^^oo 

torr^r, %sr^ fjnrtafar % w % «u*,^^**© 

oTf^^nesrtf^srcrm«*srraTT: i 

^ H^gtoBT: SgwirTOT: |lvo|| 

3T3^T^ — 3rt%*rr?ff, snnr t%fsnff, rrr^, ^sr sttt srm foff *t*tt 

tf|f % ?TJToflf 5ft ¥^ (sRRT^t TOt) | 3?PPT f3TK ^T ^ $t 
% 3?t ^TSTTt? f^5T 3TTcft | II V o II 

f^f?T WPSIT— <|ooo TT^t *T T^ vct | f*T%r *T|Tpt*T 
^nft # miBflF ^Jt looe % 5^T *J>T ^t CR *ĕ<T tf STHt 
3TT ^f> | I 

5^^*?^ q& *T«<TT<S23^tT: I 
q?t^lT %^lTm l^!TTCS^fpcT: ||V<||| 



3^ ftr3T^r 

f «ifff5iJ5T §?r*sr tsrsnssRTW imtarar u v 3 w 
w»n: q^r^T3^ stacn: sr^arrairt: iiwii 

^q\3 SHPT, T^5T £FT *re>5^ WT, f*T *>T ^"t^ (*^) 
i|^T% ^T *T^>*r HTT, ^T H^t^ K3X WT 3ffa wfa 3>T 
T*?t^ 3$ «TTT ^cTT | I <TT?rf # Tfa Tf?^ ^t 3TTT |t<ft | I 

t" T^*r m tts w ?tt<t, fsr <trt « «<; ?ttw, ^wt% ^r trt 

<H3tf «TTW, *p> *PT <TRT ?TTW 3ftT (tftf) STTT *PT TRT *TT<T Ti^T 

1 1 ^tt % srt^ trt % wff spt sstt t^t (33t ssrte ^r) TcrsrrTt 

k 5TT 1 1 

f^T?r ?tts*t— T^r % T?5*3«ff 3fH <rr<ff ^t t% Tpr sst ^t<rY 
1 1 vft % ^ *ft ? tsts t 1 to*: frff trt, 5*rr>ij ^pt 
^r^in ^ % srgsrn: st T*ft 1 1 

sfk trt t>3r ^t | %xm ttt^t ^rr % ^t sfk ^ 
% srrr farT ttt 1 1 ^ *f?*rrq; ^rr?ft ttI, ^r *<re srmw Tff 
f*FRrr; tt§ ^ t# ftr mvrtr ^ *r*r % TTTerw & tf 
TTt ^tTt 1 $s tp^tct ter | t% ^^t sttt srr^rtT ^ft%fW 
^ntM & 13tt ^tn; Tf ^tt | ^TT t% ^pt ^rrf^ft Sr 

^PT qfqr 1 qgf ^T5TT ^T 3TT^^ | f«P V* TT^ ^t ^TWT 3TT3R7W 
% ^TSt ^ 5TT% 1% 8f*f % ip-tTO 1 I 

srTgto % *r*jt^ff srh Trat <t ?rtf^ *fir * |t I» 
^f^tT ^f ^rsT^ % 5 F5<fr*T miTt ^r ^tt%sf it% ^t mi t^^r^r $?rt 
sr?t 5rr ^r^rt 1 1 irfa* itlr w f™*ft iqt :— 

^t | ^T^t ^ % % TTT ^ t^TT T1T cft WT ^t ^ f^T ^f^TT 

STM || I 5*r*"t % 5TT ^T TT 3T9T, m ^t ^ 5<TT ^ TX 

^^tt aftr ^tt ^t ^o^Truri^TT % ttt^ Ttlr t>?F5r srnrt i 

^% ^f- q^V^ TOT I cfT x& T? 

V^ooooooo ^ «loooo 

U$?U ^PTT I 



f sft mix 3n=q" sr^r % jt^^It <ti<tt *nfof> *rt% fa$*TT $ 
W *rrrcoft % f^ sr^lr % <r^r ^t (+) | 33% ^ ^ 

^TcTT | fr TfcT ^f ^t 3fk i 3fft 3T^f % <T^T ^T ^ ( - ) | 

^terT | fa *rflr 7t>w ^t 3ft? 1 1 

f*TC *awr 3 Qft 3fr> fk% | ^ ^tt^-^ % fcnrrc & n % | 

3T«rf^ ^ ^ sr^ ^rr i fi» ^rr^-^ % (*ftr otrt sr) *r|f % **?t^f 
srk ^tt^tY ^t 3T?^ 5r% ^ fo>w ^tcrr «ttctt i i 

<TC?g OTH^ ^r i I ^ atf *o ^ T tf 

^tt srrerr |; ^ fa^-irtT st w\ t^rc | ^^"t" arrc qr?ft* sr? 
^riwarscR arrJRr ^t 5ft «f*t% af^t *r *o.^ f>^rr *rcr ^tt 

I ^TT ^ % sft 3FcTC STT^ ffTT?T?r-^ % *T*?t«TT 3fk qTcf¥ % 

*nfw spctc ^r i ^r fr ^t ^rrar |r> p| ^"i^ ^ft tSc 
qft*m qft . sft^ i gf5rt^ sp> ^cjt-w crrct ^ ?r srrarc <rr>snr 
^t 3frc ^r i i f*rrc ^r^t^ ^)Tm *rwff *f sfr ^ 

f^5TT THTT n^r i I ^ffr %HJTJ *f*TH STT*flf?ra> JTT8S<?Hr<f *T fawT 

3Tfir^ i; s*rfa<T *rfe s*mr ^t ^TTfw »rfcT \o t>^tt m?ft srnr srk 
*cf*t if srt 3fo Tir i ^rJf % rw^T ^st^t ^rnr cft ^rt 
srrar i *fft ecrnr *r f?rer t«tt | i 53 ^ sft 3f^ stt^ | 

^^t ^^t ^ f#3T?cfta 3Tff ^TCfft ^Tt|^ 1 

^??t=s5|f s?tx ^Tdr ^t 5TTfof» t% 
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str w-rr ^rrf^r f% *#' *ct**t *f ^fr f s fam vm | ^tit srf^ *r 
orh *f*ff § ^trt ttt | i 



*rfe fer?cff % *TRf §5RT ^?TTfJTzff % >TRf % ^TR cft 

3TR "TtTT ft f%ST?cFT>R t%cRt §*T <Rtor ^TRct ^ (£feq; 3Xf 
^t STT>ft) I 

V§ 3fVT \sf *cT**ff % 3f^f ^t f^T^ *T 5TR T|TT fo ^Tl^ fa;gFcT- 

*mcTfcF f?«rfer *r focRr fmz % ark 5P?rct forcr;ft §? i ^"tq?cT % 

sft T*RT ¥t | ^ 3TTf R3> TTTfff % ST^R |, ^T%q ?H^t T"Rr *T 

T^t^^r 3fft q*ml ^t m^to t>^t% ^rr ^r^rr i?RcTr | i ?s §?rt & *r§ sft 

ST^J | fa f?T3T?cT$R"f 3" S^cTcT 3T3*T^ % %^ *R ^TIT-TT^ qft 

^trt «rr *r t% ^tr*tt tt st^ ^sr^rwt §r tror «tt t*rr fo f s qmTc*i 
^rst^' ^r *tct 1 1 

ct^jtt tffo>3ti *f?ra cR^f5srf^^ i 

^TRT fk«R tTTcT cT^TT ^rT^TT tl^5^ I 
f»lt«' «W'W T mm: % ^TS?W THT 3TTft | 

^^WTr^T^JT^tT^r^^tsmT^T: 1 1 v V9 1 1 
3T5^K— («!<) *H|3ff, g^r^t ^snrlr sfh ^t sttt^ 

5t> % ^T5T ^t Tff EftT^5T ^ ^SR^TcT *T3 % g*ff ^t ^«TT W 

(3FfTf?rf ) srcipw ^ft 5ftf srh: % x^ % (^«f ^frsp $f) 

<T$% % ST^TTT TSTcT-TT SPT7 ^TTT | ^spt ^ST I («^) ^5TT ST*T «T% 
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femx* stt«t— fts*r artr ^ witait" % ^rt §® i*rr | 

*T|t S§f fe %%KWT WT | I Vf S<jT>Ff % fa*TI?HTTraT Sf ^ % 3TR*?T *T 
3W?T TgTp % ^T^iT % 3T?cT cPT> % tfk 3*ff *£t STTT^" ^ <tfcT 

5TcT?mTt *TCt | sft l,£^,o\9,c;tf,ooo ^ | l ^ % % W$ % 

1,190,^,0 ^ ^T t\^ 5TfiT rfT 1,311,3^0,0 o o ^tcTT | » 
^cPt ^t *fk W % 3fTfe % *Tc*Tp % 3T?cT cT^ 5?tct | 1 
STcT 3^cf*mt t *J*cTI T c T ^ T gT TSg^mTT I 

*rrat$cTT *rramf ^5nt?ftT#: ny^u 

qsm^sfa*rrae*T: ^fTn«fsr»TTf3rcTT: I 
^3^TfeRRl%ifam feftfcH feTTt>5|cTT: 1 1*3(1 

%^fcif^?a^Tv^cn^arT?s^^Tf3Tcn: 1 

^stoTTtWcJcTT H^T0mT^TTt5C^: ll*o|| 

arprc— toh%«t% ($fe % % w&yt % stcT 

cT3> %) sft ?PTt Sc^ % ST^cT ^cl^ ^PT 5ftcT |f 3^ *ft? 

srt i «ft«fw ^i^ttw cT^r % *re"f ^t h^itt |tift i ^rg* eft 
stst^ st 5^t ^ st i *rrcff <st Jf srf%tT^T ?r w.^f 

cw f^cT^ *rra- srtct ?ft 3ftf ^t i (m$) sErenj «et <?t srnt <r* 

^srt, «pt *?^rg*r % 3rfsroreff ^rt ^t^ett Sr 3«jtt *r t^t^^ ^ ^ *rra*t 
^t st^t »t srro ^ eit, sft ^rssr sn% srft % stt^ % s^rer cr^ % 
3rfairrcff ^t ?t*ft i w gfr gs* s*tr 3 f q imff 3f ^rt? 
^t i ^rtn^^r ^ffej % stt^ ^ cr^ % =^fff-irr?rlf ^lr 1 1 ^r^t 

^ o $ pTT ^ (^TT'3-) f?*T 3T*Tf^ fcTf«TiTf ^TT ?ft 3ftT %jSZ^ cT^ ^cTTR 
^TT^T ^?t f5TcT^t fcTf«TJlf ^tcft $ ^T^t sftf 5ft cft % 3Tlfe ^^TT?r 
cT^ f5TcT?ft fcTfa*Tf ^tcft | 3Tf qTfiT ^TRTt I (!<o) f^ ^t 
^t «ft <ft ?2TRf TT "^t I T^T^nt^ ^-fcTf«Tift «Pt ^T^T ^t 

sftr ^w^Tii^ ^ft iTfTpt*r t%fqzff ^t ^t^^tt % *wr ^ ?>, «ft ^rtssr srr% ^t 

% 3TTt> ?T I^T^T cT^ ^t §T^-fcTf«Rf ^t |f I ^ret f^ ?^JT 

^f Twt || fcTf«nrf ^t srw it ?r ^rsr ^t, ^rt ^r |t ^?r w^j # 

airs-TTta cRr ^rm-t^rt ft ^t^tt |f 1 1 * c;- i o 1 1 



?2TH ^T | ST^ IT| ^TT^T ^rf^ fo % 3TTfe ^ ^5 

grrir <r*? fP5r% *rrf * fa *fft i sre sr^re fk^i *mr ^tsw ^T *pft rrsr 
tnttrc? % sr*r ^r#f ^r prrc *m *rar ^tt | i wff?F % antsr 

3 * * ^ STW ^ ^ ^T^»T Jf fScPT ^TTT ^TrT ? fa3T% 

gr^ra fer ^ |, nf *ft ^Rrar fr*rr t*tt |; i?rf^ gnr iirj^r ^tt^t foff 
^ ^itot | ^ ^s^t^t % spnr foff $r 
srra ^ 3r ^t ^ s*rra twr arrm | i ^*>T*r % ot^tc feff ^t 
mij sr^Tir ^ 1 5rT?r?t ^t <tfa 3;t< % erta^W *f sreranrt t$ 1 1 

33T5*T— <\$*$ t^aRta ^ T*nft (in^r §st x) 
Sr ta* t>r ? 

% 3Tif? & *R*rgr % sfa ?ro ^.SK,^,^ , 000 ?rk v$ 

&TT „ y, «- <iR,5^,o°° ^k ^f 

t>° «Ft tsT $W <t % STR^ cPP=» i, 
%X?3TT gfe % 3TTT5 *T <\&% t>» % 

%o 3T/ <| St ttt^T 1 % 3TT<?T cT^P = °t° ^taTRr 

S*rf*rq ^fhz % srTt^ % 

% TT© f o <\ <pp =^,tfu,o^o,^ TS*TT TRT 

srf?pmr£ftt; wf^ ^^«^,0^0,^^ TTet $ srtsrcrat* ^t 

^,^^,^0,000 

<i^\s^ f^o spt tt^t 1 cr^> ^«^a^ , ^, ^^ ^ts^mr 

^,^,^, 01 *,* ,^ tlrf^f 
qm g?t k ?rar p ^,^K^^ o< iA o ^^K fcrf«nrf 

* <is\35 fa o ^ f3r?r sm-tfsFTfcr ^5t»ft I 
^t%^ f| tcjtt ^tt irrer ^I^tt ^nf|^ 1 



^pr Rmto 



^T^rgr if *IF3Hm <T*TT ^o,^,W 

^ r ^M^o,o*,o^X^o,^,^ 

'/.ttw g*t *, gps % 3rrf? %- 

m tft * % <r^r ^ atf*rt«r 

fasft *t*t*t zm % grenr f%5ft *f^r 5TFT?r ^r ^r^ f^ srgs ^sp? 
| srtt rrf?r^ *jt tft ^ ^t 5tt% *r ^r qt\*i *r *t*t ^trtt | i wfkuz 

aR|TC ir' ^ ST? STJR ^t TW?TT ?T|t* spt 3fTcft TO[ ?T?*r 3rfc *nfmt 

^fft || | fa?r% §[rt *fht s^sr ^t ^t srrar 1 1 srrc 

Sf «fr TOp- % sr?a fr ar^rr ^t^t ^r 3<Tt9r fe*rr t*tt 1 1 *rfe 

"HT^T ^TT TtfcT % ^RT <ft ?ft% tWt <T% ^TT * SPRTt 1 :— 

T| ^^TJTT 5TT =fPT | fr rr^ 5TfTp if ^,^,ooo tftT ^ cT*TT, 

it^ ^rc ^ ir — ^c^-t^ 

3T^ ^m^K^U «rw-fer-^fi tro *nro % ai^hr 
tf 5TRift |t ^ fsrcr sr^ ir ^t ^r^t *r*r sspt^t % f<R 3>r 

ffT^5T <?ft 1 f^?TT ^ % f%tr ^ qif % STT^R feff ^t SWT 

^t §fe % snfe & ^ ct^ % srk *r gorr ^ir st i 
^itw if f^o ^t irantNr % fer % 3rrf? % 

«J^HA^,^^^^ ^ |; ^Tf5TtT 5tf ^cT, % ^IT ^-^Tt>T 

^il^i» ^*!^*!,^*!. «vsoo^^o\3«!( ^rr^r fe ^i 
^t^t^tt ^Tt>er ^^^^o^^^^tt fe?r |t |t ^ncrt 1 1 
S*rf$rij ^rf> tsittt ^ ^rffcT <rar % 3T|»fir ^r^r^.s^o^^w ?tr?t f^T 
^tst f^r stt^t ?ft *<T5£ ^-^rf?^r %?t^ cr^ ^^«^o^t^t^^.k^^^- 

*3*cTSfT Jf ^ TT^ff ^t 5HT| t%f«T^Tf ^^t T?ft | t>*# T^T ^5 
^ft I; <U?§ jnrr %TTT 3Tf^ ^T^^TT |faT | ^T^TT ^T^ ^TT^T f^ | I 
^rlT SWT* I f^ rr^ f^T ^t ^ T?, sfT ^TT t%^>T^R |t ^cft | l 



fk* srtct \ ^r?r srtsrr m v% |stt fir % srrte # %tfr 
st^r fe?r srtcT* qrc fa° «tt ^ sarrt^r «for if gf i 
5*rt%q f«rg- far 5ttr *foTf>r «ft ssr for'st smjt xm ct^ % 3T^f«r 
|ir MW,*^!,^» i st* ^t ^rt?^T>irtr <tTOf% *TfrcPt 

f<iH STCTcT <TspfT Tft t 

5*r% %t <r^r ^ ^rr^r ^ * fa srsPTfcr % f<?;r fcrf«r ^ t 

<i ^sTR-RT ^*!(^o^VS«V^oV9 ^T^T fcfff ^T ^tcTT | I %$fwf 

zrft ir^ sspt^ct % sr^ur «pt ?er% st^r- fe?rf *t mv k ferr srro cft srt 
*rfssr arrW ^ % srr^r & *r<? ssf>Tfcr cra> % crtct "*FCTraf ^ 
tot |Wt srh: 5ft | ^ ^ ^sror % to?t for |f5f i s*r stt 
^"r irf\ 3 o goTT ^^sr ^t ^r?^r?r % str?t feff # faT *ttt 
fkm ^rrn cfr sft ^sr 3n%ift ^| fcTf*rof ^t $rft i 

$*rr ^ *f ^ ?f^rf?cr % fcrf*r *rw i srrcft 

|, 5ft 'jt^TTT^cT TTO § W# R aff< 3T*TT?cT I^T t tcT 33t ^ 

§teft 1 1 

3TST TJ| 5TR?TT *TTf^ fo f ^TT^ STSt ^ & TTT^T g£t K 5R> facT% ?TT^T 

f?*r srtct i f*rfaq; T|^r ^srt =Errf|2r fo ^ if fe?rt f<rf«nf srtcrt t 

t?TT^ 3c?t 3 ^ TTT^T ^?t ^ cT^ ^ ^rsnrRr |t^ |, ^fft% ??r ^ ^tf 

Teraro ^rff TfT, ct«tt ttw ^?t ^ ^r tt^t ^^t * % stt^ ^r^ ar«rt^ ^rto % 
spct ^ 1« f%f«Rf |tcft 1 1 ^f^rtT Tttsr § Trr^r ^t * % st?ct ct^j 
5 X 3 ° + ^ fcTf*ref ^^\3 fcTf«r^f ^tcit i 

f%f«rqf 

= R^^.K^ ^R?T f??T 
TT^ ^Tf?cT ^t ar^^Tt% % ^^«^^«^o^T^l.^o 

^r^rir § TTTEr |?t k cT^ % 3T^ir= 

Jrmg^t k ^t^T 3t^-tt%ct^ \9^«,»o,v«i f ^*i,^«^ 

f^T 3ft T^t ftfcT lT f>^ ^ 3T|3fw % ^^TcTT | I W Trtrr?TT % f^(T 
WT5R % tjth:^ PTTST cT^T % 3T>t Vt %^TT tTf cTT | wTt> ^ 



3w ^ % tfk *prf ssirr) 3Riff if 1 1 *rfe £sr ^rr ^^rp- % 3nfe % 
fa^r?r?rr ^t 3tft stt^rt |, ctt ^rr^TCr 3fft srhc *r<f % 

crr fj*ff ^t $r<?*rr strt sstjtsr- s«rr;fT <T3> ^rt itar i 

snr q-| q-<tsrr ^r;tt *rt fa *rf mm $5 I *tt ?rff i s*r% fa<j 
%^^r q*s «tt^jtt <reT<<r §kr fa % ftff¥ % sre ¥t?r «rrc *rc**r 
STTtt 1 3rf3 <tr ste fr^?r srr% ^tt <i fe?r srtc- q% at sptshi ^Tf^ 
f% ar^pr ste |, ^rff at sr^: | t israt <Yf% stht % Wt^ 3f f(, |f 1 1 

s«*rTf!|<rraM 3 faiqt nra^qr 11^11 

srprc — (jct) ?tt^t foff ^t «rt ?t^t ^t ^tir fof<rr%, *rrcr- 
«rtlr ^tt *mt% «5 % for*R 3rr?mT *nf^ 1 vs *reiT ^t o ^r sttt ^ 
^ wt $rw *|t ir % anr *T arrc*r ^>tr f<f?rqf<r | 1 (w) *rfe 
I *r (mm forf ^t) sp?itt ^t sft 3r m*r srk *nf % f%^ff ^Pt ^maff §r 
wt t 5 sft* *rprq*?ff srt sf*t sr st 3ffa crta ?r src^P gw?^ 

*f ^ sftf t arr^: irtTOsrt q?r s *r stpt % I cft aft ^% ^jt ^r 
s?rff % spt % arrrsr ^t %x mv$pix *rreqfcT sffc «i*Tqfa | nsn-^il 

fafrnT-*ns*T— ^r ( for ) *r>r *tit ssr % ?wr «n: w t*tt 
1 5ft ctr % 3tr?t if T|^r ( ^t ) ^t ^^rt ^r^er mT 1 1 

^r ^Tfft fT?TT | ^ SST ^TT ^T *ft ?^T^ft SPT5TT «TT^TT | I ^ 
31% m^* VW % STR^T Jf Sft ^TT^ Tf cTT | ^^t ^TT ^TTTt ^T^^T ^TRT 
q»T ^Tfft ^T^T^TT ^rTcTT | 3ft^ ^TT^iT m % 3TR*?r ^ 3it ^TT Tf cTT | 

grr ^rr^ ^f ^r ^rift sttstt ^rrar 1 1 t?r tf^R % ^5: 

^>t ntt xf^, ^ t>?r 3»t ^rjtr xf^, srt ^ri^ tttst ^f^T^: % strw itmr 
| 3*r Tr?r ?^r*ft Tfa sftT ^rt gr^?r ^ x$fmx % sttt^t ^tt | ; 

^f ^TT 5F^Tfft wt ^t | 1 

*€T^?T ^t «rr^iT ?T ^TTIT^T ^T^ I ^TT^ t^JTT 3TT ^t TT^T ^tcTT 
SrPTJT ^TRT 3ftT <IR *r|t?ft ^T sft 3$ |tcTT | ^ ^TT^T ^f : 

^^TI^TT | I ^ 



ndnnfsr*»n: 



f%*r *r£ ( ^tt ) ^r smirt ^ I ^ % t>rq ^ *t 
w% %?rr ^rf^r f*r*r zm % ^ % swt 1 1 srfa ^ ^ *r ^ 

Sr 3rfsr^ f t |, ^rcr f ^Tfcr | f ?r^<Tfa Sr f?r^ tttst Sr 
t*prcr «if Sr ffas ^b, *r fws fsP srk 3* *r f*ree. ^5*rr 
1 1 §f*tV % ^r*ft roict 1 1 ^ ^ ^ **tft i ^t 

i$ =pt wrtr ^snter, *far* ^r *wft «nm, ^ *t *nf , ^t 
*pr f *t f sr, *rrcrf *r ^nwn, srr^ *t 9rfa, *5«nft sp^stc 
1 1 tt^ frrcr fc?r T^r *pt ^mt srfa ^tcrr | s*r f^r ^r ^rw wtsRTT 
grrr =*rf^ t s*rfan sPpctc % ^ ^ wnft ^rtsr. trta* ^ w 
s*nft T*r*r icmt? 1 1 %s sr^rc stra-srTcT ^ % wftift 3ft 

3rr^*T ^tcTT 1 1 vxfa*Z wfwrr % ^ ^t ^tjtt srt*, 
w\ wrr tttw, afk ^v3r % srrs ^ ?k *pt ^r*ft ^f ^t«n 

^rf^ 1 ^ ^ *fer stt^t f*?r *t t^^tt ^st | ^rnrt ^f 

ot, <ftar* spt fi f ^t«r «ft ^ott, ^rrf5 arm^K ^srĕt fj «t<#, 

*2f *T Sipft lft TOWT jtcTT I I ^ U*t 3T*% faT *T <T^TT 

*feT | f sfacr 5?ft ^ % srntt % ^ttt % aprrn t^^r tostt?: 7?t r %xt 
sr^rt 3ftr mff ^t ^rrcwr* §an 1 1 

% ^r^ ^rt^TT affr ?ftiraTT % ^t? ttt^t^k it^ 1 1 wff % sft if 

Wt*T ^t Tfe ^TT ^ |, Tt> fr ^STT ^TT |, TO»n ^ *T5T ^TT 
| I ^rfaq «T| t?PT*T ^t TETT | Ti|f % ^R" ^t ^TP^T ^ f*T^ |^ 

sr^ ^t^r ^r^ src^r ^tt ^rr ^^r^rt ^r 1 1 

^ ?r fsr ?[5P ^r sr^r^r arf^ fx i vts§ ^f^ tt?^ 
tf ^t srfsni f 7 TmT ttt i i wvn %^ ^ i f^ *ft ^r^ ^t 

^ i OTft ^t if «HTW ^TcTT i i i*m tTOTH 3ifTf%fW ^T 
ff> i ^ <jKft JT| |ft 5ft i 3ftT 3TTf f>5 9lfTr%t«pff * ^ % l 

^rff ^rr ^ sf»t srrcr: ^r*ft ^srt if ^rmT ^TcTT i 1 7^ VI* 
tt^it ^t t^ft u|f ^t tt4t i t^ft vf »fVc ^t i ^rr i<f ^ 



V ^ ^T fagRT 

^ irro m <t**t for tt>*r *t m ffe wlrtt *m *mr ^ 

fer *r 1 1 tGrtr & *<tf «rW tot^ *t ^rofcr 

towr ^tar 1 1 |^ *mr *t *mft ifw ^ |srr i <fts* 

TO*rTWvrq^rT ferifiRRRlr |srr ar^ipRRRfr btrwt 

«Tfrtf ^T dftRT f^, ^qfcRR |3TT I gpR 

TRT *T ^TTTT f*T I <$ETT SPFR *TFW *TRT *T **rft, a^CTtV 

*r frr «rr%7R *r «nf> wf*r aih <rW *mr *t wnfr 
fsr srk sra* *rm wts *t **nft ^t i arrst srr^ irrcr & fi* *rf 

5F*T ^TT I fSf>qr <TR"t % fr cft*RT *R 3TFT ^ *rT=R ITRT *T «T^TT 

frr m ^wt ^mt ssr sr*r msr *r ^mt ^r | i sr *rfe shh sr 
*R cft *r Tf tt fa imprtM w S»lT.*ff % §p*t % argjrR *r sur 

*rr>, «k, 59- arhc gp; tt>, ^ft% 
*t> 53nt> 1 -TORTlt^ sn*r ijt <it ?rer jnr ^ ^r fro 

^ ^^qfer_g-T^^ ^ ^TT 8TRWT f*T*T ^ % ^tcTT | S*ft fer W 
3<f *T *ajpft OT3TT 3TRTT | I *fk *f ^T 8TRWT Tf«WR 

|t at f^ m w BTRwr tffcrR ^ fe ^rr ert K«i tot| % 

^ ^5 w ^t«rr fcr ara^ i^r | ^t%q ^ m 
wntt fsr i>nr 1 cft^ ^r ^rr arr^^r ^ ^f % ^<^f fcr 
|t»iT wt>q; ^r^ p^R fr ^r fer ^tttot |t*rr f^r^r ^r?ft ?rf?T | 
^f^ ?fta* ^r wnft ?ifr jtirr 1 ^ sppr tt. w ^ ^t 

wf?RR % fcr ^tto^tt *t ^r4t tttt^t | i qft# «t^t 
wnfr, if«m?R % ^ tVr ^r *t ^mt ^ 1 1 ^rr^ 
wnft 5?t^r % fer ^tir^R wift ^rt^r, ?rrcrf ^rr^^r *f ^r ^^uft 
^tiRR ^ ft?r ^CTtOT^ ^r wnft ct^tt srrst' TO *r 

wnft ^rtlRR & qt% for ^nrarT ^r ^mft 7t% fe ^tnr 1 w ?r| 

3TT5f ^n^?T ^ ^t W 3TRWT ^TT I ^T ^r ^ ^ 5RfR 

|3rr ^t>, p, w t>, ifw, ^?, «k, ^pqt%; Tt> f i^r, wf5r wrt? 1 

^Tt%^ iTft ^Rt % arg^TR SHT riT^TJTT ^T^T fft 3|T% ^R?T W 



^?tt % t<t st^tc snf % f<^ ^r ^t»rr i sfrr ^t 
■pr^TTTT srrq- eft ^rt% sr arRwr ^ srfa sten ^ ^t ^nrt ^taT | f 
^ srTcrt ^t *t if ^irtarBsre % ^ srk *f ^ t>rgr 

*T?5resr:9f>?roT forsTfsnn: i 

^tT^cPT^STTtoT?^ 5r^tfcTcrr: 11 ^ u 
3js#sfr*r*r srfsr?ft TT^rrTTTt^srrr; *f <tt: i 
it^rr: ^r^T^tssr: ^ijt^t ii m>£ ii 

smt%, wrrlr, f^frq-% srk ^tTT^rer stpt^ ^t *>ff <tf<rcf fasrf 
(fr$r k <r*rr % srcr foi*rr4r wrar 1 1 

3R"t" % 3^5^ 




1$ f%3RT 



3ft sti* &ffc ^ ^ srr s^ti i 

^ 3ft sr^or ( f?^ ) srrcr |t s^rcit sra % m*r $t 
<tt sft ^ ^ ^ ^ % ^ ^ 1 1 nfe w STT^T TfcRR 

% |8TT ^t%(T, ^tWT TOTf ^T T^T fof | 8jfc- irfoTR fT^TT for 

^rm^t for i sft 5rr mr% tort *rrfip? % ^*Tfa ^t fer | 
1*retf to- Trik *t ^ sr^ ^T ^tt | wffr Ven| ^t <?Href 
fe 1 1 t?r troSr ssr^w *t sr^w sft ^r M^o^M^W 
sntft | ssnrrt skt % *rnr 1% q^ 3m °, ^-^tt | i f?rf^ fsrcr for ^t 
*rf»k tTO5rr *w ( tot* *r t^tt frr ^pmr i i ^ ^ sr^w 

^T-<f Vfl" & <T|% tf 3Rfarf* ^ ^TT i *KMfoft ^ ?ftJRTT 

ft*TT I 

twttIt srr^ % t^n? ^ *rM° *r sttt |jtt ^if|^ *>ft 
*rfssr sn^ *§t *rfe % mts *r *Trsff tit i i?r *tt*pt ?rrcrf 

¥t ^t ^iitt ^% °. «it? st sfk *rr<r % ^rr^ 6: *t, Wffi? *rcrafoff 
^jt % srprrc crtarc f>?r srs^r i sfk grrcr *tt*t ^ <rc t>* ^t 37* 
3TKSST ^tcTT i 1 ^rt Srr sr%, gceTTS % ^ f^ m ^ ^ 

^tcTT i 3ft ^ T|T I I t*T 3J<TC % 3T^TW 3° *T WTT ^t <TC ^3, 

■«s*l^v,«3«i,-at^ otsr tt^t afh ^ «t^t fa 1 1 i^r *rm Tml ^t 

% $t 7* Stt 3 i I ^?rBr^ ^cT ^TT^?T TTT^T ^T T^^TT ^ TTT^R 

«TT I W^fw^ 5ff 7T^r ^TT 5P3mft ?T^ i I 

^TR% % fatr 3T|iTW ^"t *T 3T«T7T 3?TT fw^T |q 

^rr^ wmi qft ^ *rrtr ^ ^t, «ft ?rf5sr stt^ ^ |t ^tt^t ^f sfft 1 1 
^^t cft?r % TRT ^ <\ sftf st 3ft^ ?rra & wr * <?t w¥t% ^^7%^ 
7rr ^nr % ar^^TT^ for sr^r i srh ?rr^r ^ % ^r? fe g^t wv 
«trt^t ^r i 1 3ft $r«sr ^ (^Rrr^ %) ssrt f??r ^r 5F^r*ft ^ *rre?r 1$ 
ttt ?^nft ^t?rr i ^r sn^^ ^tw* % it^rr i 1 

% ^ ST|ifw SfTt % *TT7 TT 3T«T?rT 

*mff ^t ?^ % «TTT T5T STPTiT ^ff ^t ?f^T *l,5=f,Vtf ^ *1 ff I 



^t <re §r<? <i «r^ 1 1 ?sfrrtr ^rr^^r srf ^r srrcw Tfom: *Pt f arr 
sfk w ^ *srnfr xfk f arr i 




ferer s^t *r y$ fft % snprn: ^ 

'I ^ ^ fHST?5T % 3FJSTT ffr^M?r ^t Ttt% I 3^« 

*T5T % S^t <T^T*rf *f ^f "T% ( ^ ) ^ fcfT ^T ^r^Tt THTT 5TT3T I f^ 

for % srcsr stRttct stsrt i afrr ^ ^r *fsfr ^r f<??T ?^mt *ptstt ^rr^TT 
| Tm for 3t*r tfsFTfcr ^ft i 1 *r^?r for ^t ^ermt ^rr | f*rer fa 
srrs? *tsts *r<tt |, ^rrfc s*ft t>^R *r *r ^r <est ^tsit strtt | i 
^TT^t ^ fasrer *r fa^r iwr i: — 

% sptst sif^rf^^r *rt str: sr ttstt i Jr<? hsftt% for?r «ft srrc: 
sr *rst i ^ ^srTtNr fc*rcr 4r ^r: *r scmrsrr: i §*rr tf$Prfcr f^r§r (*fr) 
*nx: *r xmfvT. i ^t ferct *rt ^rrd (s) ?rrcffTfsr<T: 1 arnrTsr^r 



^T fa3T?cT 



qt ^r: *r *mrfeqr: i srf: ?terf% *ft m: *r qfNrmrrfirrftnr:* u 
^f cW ^ri^r arTsr^^r vff ?r§f 1 1 ^rf>rq 

^tTot sfk TT^nT^T f™5r% ^t sft fonr snr fasr?cr Jf fe*rr ttt | ^ 
fasr ^T^r ancTT | ^ f rr|f srpmr i *rfc 5bt| ?t^jt srnct $ ^ $tot 

tffacT ^X I Wftv tWT fo 3SR?t W>ft $ fa<IT |, *T§ Sĕrt> 

f%^T^Tcft | fo q«TT2f ^ tftT ^ |t | I fq>T ^TT^R ^f sfa ^TT^ TTST % 

3T3*rrc 3wqfcT srk Tra?fcT t^rspr ^t «ptt stt^^cTt | ? 

sren wn«TT«rccTt f3?WT%: i 
f«nrrRrcft *etr*icTt twrrtWgt ^ 1 1*311 
1*5 sercrtsrT^^T fc sttrt: g^rrtsrc: i 

fa*ffrTOcTO: qTcf^d^^*|fgr?ftfsTcTT; ukvii 

srj^R— (*3) sr^R stt#' ^t% fr*rt % *t*t°t 
^t gin ^tt (?t srk ^Tpts sr^ ft«ff & srnr ^ it 1 srt Htsg 

srrW ^cTit jt ?pt<t ssr ^r^ % ($far % anf? *r) wr*r *rr% % sr^srrc ^ 
fq 1 1 «ft $r*r ^nr?t «r tt^it f<R (t^s^ srre?T fe?ff 
wr ^t § 7jfw ^t *f©rr srr^ft f%cr^fY *TftmT ^ y% 3ct*th *f 

^T ^ =p?T | I 3T5T *ft 5T% ^ST^t ^ ?T 30TT q>*3> STRiT 
f?5ff ^t S^T & STTTT 1% ^T 3f*ff *flt ^T t%^T STtW TWcT^ 3TST 
VS% «RT^TT^T *TT% *f 9TT *R 'pH" | tc*TTfc I (KV) 5*ft 5T^ T^T ^| |^ 

5# ^t srtT ^r% *nSr ^fr^ff srk ^^-^*f % ^ft ^tt^ ^ct | \ 
qTcff 1% s?r£t (qf'^ir ^rt srtT) |tcft |, ^f^itr ^tct"! ^t «fr ttt% 3f?r 

^TcTT f^5TT 3TT^ ^?T^t ^ ^sP ^ lT 3mf ^ <T ^ TT% *f ^T ^ TT, 5ft 

«r% ^|t qTcff % j 11 *vkv 11 

sttgit— w$ft^f <trlr ^cT^rmt Tift | f«r^ fiptft 

Jf ff|t % *TS*T*T ?^T?T 5TT^ ^TTct | I ^T ^7 ?f ST^ *T| | f^> 

sr^ ^ t^t^^t ^r (tit^^t m??r fe*if Jf) tt^ 3577 ^| |^ wtt wt^ctt | 
cw %m ct^t % ^?r frff ^ t%cr^ w^w ^>^t i %^xt ^t 

Ttf% ^ f?T^*T ^t 2ff 5RiZ ^^r | : — 

*T5rg*fte ^tt^t f??T : 3^*1 :: T^T^nt^T TTiT: 

* ^g" 3?t «T^^o t%» ?Pt Slt 1T3RS ^TTWt VV9^ 



im xm '*tt' tf 3T*fre wr *tht *rrc at tffrr * tf f^5r :— 

3TX*T 
WT «= 

sr 

f*T*T | ; f5T^T^T f^T 3TPT cft WT 3TT%»TT ^ % 

^ wff tf ^r | ^ ^ ^ ^ ^ f% ? ^ ^ ^ ^ ^ ^ 

50TT TOr TT 5ft ynf* an^TT ^ iRT TTfw «WT f<TK *t f*F* 

fWt ^TOt 3 * % *T*TT *R<?T <R ^^TTTT TTT% % af «r fh*$t I 

*rft **rr froiT tfr srr^r §t st s° * ^ ^ ^ ^ ^ t 

*f f*PT Wfi fff TO* *T% lrM«ff 3ftT q?*W¥ % ^ 

*rfl 1 1 ft*ft ^ % <mr¥ *r wr *pnrr ^ <ft stt frtit ' frfc & *ft 

^TftT, 3foT, ^TT, f>^T 3TT^ <R TTfr*f if % ^TT ^ 

TTcT *t $t<ft | ^ ^ ^ ^ fr ^ ^ ^ n ^ 

^ *t fo* ft «gc «trt 'm' irmr ^ * ttt% 5} w * „ 
t, crt ^ ^ % arrfr fe?g *r frmr ^ anri^ ^ ^ 

^ ^ TTtW ^ ^TTf% ^ 8f* * *m TOITT 5TR ^ff ^ ^ 3T9T U 

wr srr^T f^r ^ ^ pr % ^ TO ^ ^ ^ ^ % 
^t TT^r % ^ 3fw !(K ^r qr | j 

^FrfH??Tf^^5Tccrcjin ^shtt^: ni^ti 

n L ^ ^ **** * ^ ^ ^ r ^ ^ ^ «Aror ^t 
< • ^ wr^r ^ ^ ^ ^ ^ ^ w % ^ 

It^^: ^ 7^r |, ^rr ?TfTiT^r ^ n ii 

I tbJ™* ^"W* ^ «fr * ^ TOT ^ TT% 
^; F ; ? '^ T^^R V^^o^ 
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^ ^^f|cTT iP ?f~~: 3TR-T f^~ T & ?T ~ 

^T""^ 5nFf TT" | ! T|t >T«TT 3TT--~ ^Tt ST^^cT | I ^ ST~ 

% srrcsr |f f ?r^t «it^r ~ t~ sttto^ | i ^ ^f~ ~ :1f % ^ 
^t%-^ f^~T | f~r~ 3tr^t ^ sn- ^r $ 1 1 "rtSt ~tf -~ww 
-msp sf%- st~ ft Sr ^t ~ir»ft i 

~-tafrx & |o $ sr-f9~ srt^ ^o i^st-? srt 

5T " 3T3~f~" "T~ — 

anssti— si** rfwr~ft ~^ ~~ Tcg~ f : i 
— — t— 5~ _ : ~ n~ s~# ^crf— n~— ii 



5T3T «TPTTT ft f% fost SPT* *f ^ T|f | cT^ 

fT5% SC^ 5f^ft^ % sr^^R IT^ 5JT«T*TT ^TT^ fr *PTS ^T^cT <T»T 
ITSJPT ^STTJT ^TCT | I *Tft£ % 3TTfe % 3?^^ t^T^TST *TSmT *q aBt 
f9FTT STfcT ^f5?T |, 3*Hf^ *Tfe SFfag*T % 3TTf? % 3Tg*f*T STTETT 3fPT cft STTH^ 
?pftcTT ft«TT; Bfqffo 5S SR^T & *ft fk*W a^cST ^T 3TTC*T §3TT | I 
?T>T S9PT5T3" t>-?T ¥t <tfcT STPTct |f SJppt 3T^f^ ^t ^ 3TT ^^*f % *Pf 

%% *f srt? ifft g;*ftcTT |prr i 53 ^-^t3ftF?ct % s*pt ^|^rt% «rr ^rt 

JTS*PT ?«TPT ?>T ^ fa^?T 3TT^PTT I t*t Wl* fo V% ^TTW | t¥ 

«ts^ t>^*ftEr *rsFTf?cT % *ppt *fa ^im^ $m 3fnc 

«Tf t%5T% cT*F T|TT ? 

^f^ % 3TR*T fc «U^ fao ^t^ SsFTf?cT J(o\K €fa 3<¥ 
sftcT I 33 WV cT^ 3£*?TfcT focT«T *T«FT ^TT 3R% fo*r Tlt% <TT *tlT r 
<Tf 5TR *pt % ?F3R$rc 3>r RcTT ^T «TT^PTT I ^ 3^ *3,^°i 000, 

«at* wf «r ^TfcT % ^iM^o *pt«t ftct |; w«f€q Ko^K «t* 
ir 



SPTW 
X ^ *PCcST 



*3,Ro,ooo 

^oc^Som^ WSIc^T ftct | » 
tWCT 3Tsf *T§ f 3TT ff» fao 4t *r<T SsT^cT % *PPT Kod«<Tf SP33TT 

^ T^T |, ^EHur £0«^^ WTT ^tcT *FTT | 3ftT, 'o,»^^* *TP* 
*PTT t ' 

^o srsrcsnt sft ^ ^st» ^tcTT I 5*rt>rq Kod^ ^t ^o lr wpt & 

TT ^f5ET 3TTcft | 3ftT |tcTT | f5T3^T 3T^ ^ |3TT f^F ?t>rp % 

^o ^c^t ^t *v srn: ^t ^r | dK^' ^r v«^t sttcTT 
^^r|3ftT ?farrff?r % ^^t -0^^^^*"^ ^Tct% *t 

^TT | 1 

qf srnrfTT ^t fc mm «15^1 t*nu*frr ^r f^ f%?r cRf 
^r cft 53 %<? ^t tr^ ^c€^ % 3m tVff % smTcj 

*r ^?rr ^Tf^ i ^r ^ % wwiri %vt^ for sttctt |, 

wf«r<? <\£*<\ spr ^sjttt ^ ^fsFrf?cT % % ^«*K^s;« ^rm?r t^r ^ta^ 



«TT gicTT 3fa 3?tX JWTS gtSRST ^ 3TT^*r ^TTT I *T^ T^T 5TcT?rrcr 
=*T2TT | fr ^ lfsPTf% TWTT ^ *nPTf?cT *T V1*9<»V9 gpR t>?T «T^T 
# §tcft |; ^f%q FPS£ ip* ?TsFlf?cT § 3 VW«l TOT for <TT 3TW H 
f^TV^^Tftc;^«o t>q5T <TC S^ST |t»IT I 

3TT*** fcTgT*tTT% HS^nTcTT *|T: I 

f^TT 5 TOW^^Mtal*) §5*TcTTfacTT: H^ll 
H^TRt cTcMRT^ ^tEtT: I 

t*TT*5Tc3 TcTT^^T^^TtocTTTct TtTt\**T: 11^5 II 
STJ^R— V$ % JTS?pr ?*TR ^TT^ *t <tfcT 3T5T <R» f<FcTR 

% sr*r ^ *mt |; st^tt % ^ p % ^ ^ ^ ^ ^ 

^TTT ^TT^ ! ^cT^T % 3TcT Jf <TTcff 3fk T^T^Tt' ^jt ®Yf^ 

^i§f % *TS?TJT TOH % 3Ufe if S*TR % 3wt^ *TRff V% %q- % 3TRWT 
^TR <R 7|t |q[ «T I (K) ^STT ^T TRTC Tlt% % 3Trfe if cT«TT ^T 
^ ( 7T f ) <F* ^ ^ if Sf I 3p?T TT^f % TTcT 3Tft T^T^T *T*?*lfcT % 

*&v* fo?ft ^ 3f?r <r ^f^rtr ^ Jf p> ^ ^gr «rrcrr | | 
f> i*r 3rsqm I n-^o **ftafJf % wjt 

f*$T^ ^t ^ft ftfcT STcT?TT4t T«TT | 3^ IPJIcT f^^cTTT % ^R*T 5Zfcr5R"fa*TT»ft 

| tsr fo ^r|^ff ^ st^ 1 1 ^fatT ^f^ % 3nfe ^ sc*r- 

^T % 3TcT cR7 % 3P3Tf ^T 3T^Df frr^>T?I^ spt ^t| 3TT^5^cTT ?r|t | . ^cT^T^T 
^>T 3TT^?T 3T5T^ |3TT | cT^t ^ ^spRT cT^> spT 3T|*f<Jr « 5 f ^t^r % 
^tT^ 3ftT ^^-Ko 9^ft^f % 3T^K 5fR^T ?T^f % ?TSqiT ?«TH 5TTfT 
**ttf$ I 

f5T?T WT ^ptw 3^"? ^ *1 ^ feST?cT ^T ^T^T fe*TT | Q% %$\ 
^TSq-|iT % ??ft^ % 3T^mT *rc*WT % sfcT ^T ^i^T |, 5(\sf 
^f % 3TTfe % 3T^TT <RTit ^T ^f%cT | *T| vft T55RIRT T??T | % 
-^T ^TTT ^Tf TT^f % TSEPT ^^T T^ TlflT % 3TTf? if ^JTTJT «t I W % 
3Tf mX ^f?PTT Jf ^f^p % 3TTfr % ^t 3T|ifT f^T?T% <tfcT ^ETI^r^ 

^ ^ft arr^r sr^%cr *ft | i t?r tcrr % 3nf\ ^f q$ y$ % ^sjtit 
% 3rrf? Jf srenr «r t?r ^t ^f^»r % sttt^ if *ft Jr ^it% % snt? ^f 



&n ir; *fffc t<TT % sn^ & *t>$T % wte arraT *t^ ^tt | 

f5TcT^ ^ ^ V»PT ^Tct | I ^ ^WT ^TT 3=3^ ^ T^J/T 3 

facpT ^rn^T ^1% % ^TTW T^TT % 3Tlfe $ ?T |fa>T % 3TTfe Sf «TT, 
^ ^ % ft 3TTf% if «TTI TcT ^feRT ^>T | I ^n^TT^T«f ^ % SPJSTTC 
c^gT % 3TTfe Sf ^T ^sHTT % ftpTT 3T?iT *T^f % *TSJT*T ^T^T ^ % : — 

^ST ^TS ^ ^St^ ^T|* 

^TT9T 11 11 11 11 11 V? * 

3T5T ^ R£ H. 3 

^rr 3 13 

f^5TT *o ^£ ^ » V 3* 
cTSF cit ^ <tfcT 5rcT?TT*ft TST I, TOTWTC ?f^T *TT 

# 3TTSft TTcT % ^T ^T^RTT | I 3TT*t % 9?fta"f £f ^f^FT % ^ 
Tf3^T % ^?ff 3 3TT*ft *TcT % ST*nT tf|t* ^T *TS*T ^^TPT 5^ ftfcT 5TcT5rT*TT 
«TTT^lt I 

HT^^K — s^TT^T t;oo %|?r ^oo xfY^T |j ^HT ^T 

? o ^T iTiRTwT ^T 5pff *T t?ra»TSft & *t STTcTT | ^ <|«TT TTTtST 
| II 15 II 

tsRTH «TT 5 ^T — 3fe <pft ^TT sztt^T TTT^T f?T^T «n*T cft ^^t 
qfcfsr= V^ x $» =5TX VT^=^x V?V*3, t5RT% t%5 f?tcTT | fo 
qrcfsr SJTTCT ^T V?^^1 ^TT |tcft | I STT^J^T ^ ?FW^ ^^HT^T^" 
% ^TT ?«TT?T cRT 5? ?TT5TT ^TcTT |^ft V1^3 f^T | I T^cJ 

I^T% ^ ?T ^TT5T ^TT ^4f€ST?cT^TT ^t siTTS ar^C ^TST ^T St^»- 

1. f*T£T?cT TWRTHpT ufuTcTT&mir ^R-^V, ^t 151^1 |o 

G 

^t ^(ft I 

* TTf et^ f*?rfcr m m\ f^z\^s f^1kt«r % cr^n v. ^r. 
i o srrg^r ?n^t ^ft ^TTitsicr t%5Fct ftR>rfcr t t>^T |; tt?! *Kt i^jtt 

^ ^^Tt ^ 7Tf?T 3f5T W ^?TT R-M f^o ^>t%5 1 T % 3TTC**T ^f ^T 
^Tf^ 5ft ^ TTf5T?ff if 3?TT <ft |f ft«rfcT ^t ^T% & STIcTT | • 



sto s*3Fsr tt$*t ^ m; ?qTffa ^ anarR if st^rt srtr qr\fk 
st^tr 3*3*? : ^<iw TTi?rr »Rr |, fmv qfcfsr 5^ ^t V1«W *pi 
s^st 1 1 ^rfatr ^.TOte 3r qftfsr VT°7 #r*rr % tsnj, 

TtORT filRT STStT ^ % *TRT i?3TT |; 3% STT^ST 5W f^T ftt% 

^r *nr Srt ^Tctt | <r ^f ^nSt y aftr ^tt vnv *tr& g sfk sr^ 
$ T^r ^ ^t stt^kTT q?<ft | ^f se^jt^ % qrc-<TF* m ^ 
*tr ^rr?ft cpp $g *rt <re<rT 1 1 

f*TR-f*r??r rcrerert W m sp^et ^r *tr wt tsrt *rt | ^ fft% 
% srn^Rir & ^r q%TT 1 



^Tt%5SFcT 
feft?T 3TRST2:* 

srjt str^th: 3 
fgcfR arof«rc r * 

*TT^RR tf 



*TUr+<Hl4* 



«rrcr : qf\fgr E 
1 . SiT 



} 



^OOOO 

: ^ 



: „ 



r%^n tfr 3ft | 

m^r^ % f*RT : ^<\%oo 

stft t%gp?ff ir* | 

qniT ^rrar 1 1 J 

srrsr^r % ^s?it jtt*r fr 



n 



«tr : qt\ftr 
*l : 

1 : VWb 

1 : v«im 

1 : VlviW& 



*R> «rersrRT |, ^ 39? <rt ^to ^ *k «rasrttorWt 1 str «toj 



1. "fr^r^t%5Rr irt^rr^R rerta 1* 1 

Tfrf?r3Fcr ra^T^rrKTR ssite $3 1 
V smr^ 3* «vtv <K (^rt^r ^t^t ^t sqr) 1 
v. <ft*TR?ft 555 ^^r^tmtr ir^rhr «o 1 



spjstt V* V*\v, VW% ^nft ^tt arprm? ^t tswrr^T 
wrr 1 i 

wrta $r £$rt st^ 'idsnT' sr| t^w nx | i srra^ ^ti stsre 

gfr msrr^cr: ^t ^pt stort | ^ ^t *tft 1 1 

f*P*ft-t%*ft STT^ Jf sptO' 2TpT ©T£T sJTcTT | 3TK. fotft STT^cT $ ^fcT ST?T 1 

?*fr 5p*n stsra" *pt *tt qf>mw ft*re ?r$r 1 1 sft *rrnw | fa f*r*T-f*T^ 
tssr^t ^ ^qf*fsr ?t°*tth % *ttt f^-f*Tffr sf^t ^r m 1 1 '¥t% 
f?r# snrcrcwt fc 5T?>2 §>n fo f*reT?<ft *f ^in^r % m?r wr f^r 

q*Tf%5Tf?cPFT % n T5i $ ^rcr «taT 

3TTW" 1 3TTT *T?*r „ „ lol^o ff 

fprt%si;rr „ „ <»W i r 

ffl3T?rT f?retwtV „ „ » 

fgr^r 3TRf%s!!rr (^T^reRrj^ ^<i°£ „ 

3TTf ^>ft*T IT* 

% af ^f ^ SPfI£ t t% SRT^M^, 3TPT cTTT W??T % JTT^PT 
srm: ^TTPT I 3TTT W3f f?T5T?cT cPST t%gT^f9RtlTftT % ?ft stsnT STR: 

|; % cft?r 3TT^rzf? tt^ ^t stat % ^sr^r «ur srro: %s ^jtt 

1 1 ^r^nr ^ st^tt % ^ttsrI ^t ^#*tpt *ft*r tr ^t srprirr i 
^tt^ f%^T?cff 3 q«ft *r>t fa *rf ?r ttst ttjtt *rt I fsRr% s§ *r§f tot 

V SI^* *ftst 3TTC gSTT^T fgftst *PTTfor <T^f?T3TfareiT 

^nr l^r q^ ^«^c;^ ^>t s^rer garr 1 

stt^^jt <t<>, snrr tt? ^t v.^f u^rr^ 1 

V l"t3TSm*T ^3 Ro, ^JT^tUT ^"t? 1 

V. T!Tfa3T?3 1*5 <\£<\, ^T^ft9T 9^t^ 3* I 

K. Sir Robert Ball's Spherical Astronomy pp, 44. 



t*t f* fos^Tfcr ^<rftfsr sreta *rtfVfer ?r f*r*r 1 1 ^rtlnc cprcT % 

f^^^ftfST it^T tf%cT 5t^TWffii 3TT^T*U *fttfiTTT% 

^rf?fsr «pr qfwir t>*R fo*T «rr i wf^{, 



3TT*fTC % *TH § 

^oY^o jttsr^^oo jft*r 
<1 ^^^^^^^ 



tu^kdlSRTJTTGT % TcT *t 

!rt«nr=\s^oo tft?r 

= X *ft?T 



3tr*>$t ^ ^ *Tt*r % ^nrpT *pt§tt sttcTT | ^rf%iT arnr^ *ttt 
stapr grRws % *ft5R Sr srp tlr^rar 1 1 f^T?crf9R"tiTfrr <tt*tt sn^r- 
*w % '*T3-ir;W (Jrt-^r) % ^Tf^ *rtr ft, 3ft fctft-f%st stpct Jf srsr 
ct^ srtw 1 1 

snr snrc ^ t*tt fo ^rfrfe ?nqt %*r »rct i $f t%3T?cT Sf 
fm «r $b ^t ^r^rr t^tt | i ^rr^n^PT ' ^ct | fo STR-3fanT-*<iT 

T T ft*TcT *t S«TRf ^t fft Jft3rfff if JTTT *ft I ^T <?TRf % arerM ^T 
*ft 3FcR t>^T$T> I fqR <f TT^TS SRT ?T| 3TH %HT ^T^ fa 3R 5cT% 

srsiW 3 3r?cR ^t % <ft <=«rnrf tft' f*t %^ srtsrc ^ft | crsr i\* ° <r 
^r ^tnt i 3*rct% ^ | : 

s 3 ^ ^t grre-sRpr-^ <r fc*rcT <ft <?m"f (*r, st) ^t 
n>^TTcW3r?cR % st ^mr i ^rt % srsrMcR x *r srr ^"tt 



V it^nwsr g^r^t^ ^ <^ v^fr^ <^ — 

2tt?cr %f^gxR crst t%9%^r ^rt^cT^T^^; i 

W^%r\c^TcTpc*TT pcf f^cf TTT^: snTTil^ II 
3T«reT Tt^TcTTSJTnT, ^5 9^fte *i — 

TT«rt^j 3wt: «r^rr^cR ^ cf ^ ^ ^ 1 

cT^rTi^ JTPcRTS^^T ?f t?f Jrtsr^ 11 




^=fa5^rtfor fa^r i 

s=3mt sr^ l sr, sr f[t 3Trc-3f$R ^§T (meridian) 

% st *«tr r 

*r ^tt 3T5rm= <^r *r *r i 
m „ — <et m *rr i 

^Nt % 3TSTT?ft spT 3T?rTT= <*T W ST I 
^ ^ 3T37T^T «TCHT ^Tf^q 
<*T ?r *rr : ^o : : sr *TT : ^Tftfsr 

< *T *T STT 

3T5Tt9T Ot^T^ ^t f^ST^T5lTR *TT*T3> cTT^ 3fS1FT *t ^f 5W£ 

^rftfa- %4t TTfcr *r sttst^ *ft m<ft ^TaY |; %^$r $s*roaf 
^ RaT ^ ^r^^ 35 *t*t f^TT srrar | i 



M*#*n M ftĕT5ft3i c cTrefgt srqfcfa: i 
cta %?n*creTWcTT xr^^cirwf3rcii n* oii 
^rrt? cf?^5r snwrr srf*rcrtsr^ i 
^TsrcTt^ srfstfH ^ct^ n^n 

fe5!TT & wr ^t <r srq% *«rra ^ qrr\fsr T%^^Tcfr | i sttjt ^^ttt % 

^HrTT ^TtspTT ^fT ^ TfcT & ^TT JW^W *Pt SSt 

qf^ % STHT %?TT ^Tf0 I (^) (Tf? tf^ TfcT ^T $ ijift | cft) T^T 

^r^rr $ sn^rr i Tfe amr ?*th ^t^t % ^ $ |t cft ^t arstata' % 

^PT % !T6qiT?rf *t ^ TwT ^"t *T£T?TT ^TT^t 3TTT *rfe 3T7JTT **TR ^T^T % 
«Tt^OT *T ^t cft 5TTf*T ^TT^ I ^IT *T 3TT^ ^t 3TSTT% % WT 

% *trpt sr| (sr$r* % *ts*pt **tt?t) fa*psr strt | n^©-^n 

t^STR ^IT^I — ^tsr-TrtaTcT % spjsrc 5* wr>r?f ^t ^et snsrc 
*r*rct | : — 

^rfT% x ^st^t 
s$s <rftfo=- 7-— — - 

^SrRrO ^gTT^cR gtsR X^f> tt>^ lfcT (^T ff) 

w j ~ <rtrfsr 

3TT% ^TPT ^t 3T^TTt% % *PT*T % TSST 

=«PfiT # 3TS^f^ % ^T^T tf?d=^nT?cR ^ 

vfk ^tpt *r*r % grsr ^t cft ^nm^ f%^f 3ih qfr®*r §t cft 
O^TcT^ «tar^rrtgit i 

5tftft WTT% % faq «T^T ^ ^T^RT ^Tf^ fo vr^^TT, 

«Tf<fa, ^9TFcT* Ic^nt? 5*TT | ? 

3*Tr— qf? ff»«t SPT^tT fe^T % fotft ^3T ^t ST*3TTf ^%,^"f 

«r>t ?rigrrf *r ttt ^ f?^T ^t^t cft *\f°% z$ ^ % ^tt^ % ^tT ^t ^itt 
sp|?rTcTt | i t; if ^ ^tt *r ^ ^nr^t^ fe^^r |; ^f?rq «tt 

^T^TT ^T^TT 

gjt-n ^ ^r= ~ arti *rr ^t°r ^t ^t=-— i ^tt^ fe^3T % 
«rtr ^r*r 




*r w 

f<ra b 

1 1 *s anwr sr«rr 1 1 srnft* *T«r 5f f% ssmsrc *pt srtt 
t^t *rr ^r^r <£t sqr ^nt^r *r twt sttctt *ft i 

f%9t *t«T «Ft STH* % fatr ^ fa£T^*t $ ^TT SfT f^T^T TST 

| ( f3Rrtft fawrr (ari»iRr) ^T?«rt 8fh qftfemw swrt 

|, f3T^T WTf W % STT* | I Wtt^ <^ 

1 1 flw %F5 & ?ftfsr cr^> 5t tOTK? tf^r ? f>n% tfw ^>t 

^t«T % ^TTT^T 5tcTT | fsT«*t ^T «TT^TT | cT^TT fes*T 3Tt* qftfa * fa*r?T- 
% fa^r <T* ST^ | I %Q ^ t>3?TT ^TSST 

(^t<$) ^tst | ^ft %t ^r ^t^r ^t 34T ^ f i for £ *r st ^ |; ar 

3TT, 3T S <r«TT 3T 35 cft?T r%5JTTT3f | nt 3T & qf\fST cT^ ^INl lf | I 3" *H 3? 
^T ^ I TT 35 f 3T 3TT 3I?T | « ^T^T ^t ^TTT %^]%Wt Jf 

TTT^T 3 5 *TT 35 $ ^Pt sft ?TT<T ^PTIirt *T ^t*ft 3 3T ? *f>t<JT 3T 




3; 3T f Jf>tw sft 5qr ^*T$ift I 3ft erlT ^g^r STT3U*r tft 3T«JT $ qftfa<T | 

$w f£r sr$3T |; ^f^q[ s?| ^ 5t5 3c=5^Y cn^ stst *rt ^if^ t 
fe^rr mr 3v3s ssrfaq f*nn »rt fo ^ qftftr ^Tsrt $ ^stttsrt 
tft srTat 1 5Rf f^irT ^t *tr 3V3^f ^t srrsre^ *st ^ jiujjtt & 
I fsrcr$T fH«F3cf*T -yr¥^g 3v*s | 1 arrarro % tT* ( radian ) *T 

t%^ft qs5Tnf ^t?ft I 3ctft vft yf «F5rT3TT % ^TTH fa^T ^T ^TTTI^ TI^TT 
THT I I 

?f 5 1^fsr — ^?T*T *PT ^ frT ^ft 3tT0 sfh 5fipft ST*t* & ff*Tff 
5tift % 5rM ^t^ ^tcTT J 3TT ^ *f>t *t ?T T TT<T «TPlt f ^?^^T | 
f^5^ ^T ^TcTT |; f*r$*^ ^3T % ^TT 3T% 3fT§ ^ft5T «pt SrTT 1T*T 

ark sEstt ?n% ¥t ?f5m it^r ^ 1 1 m %w § arrerrcrta' & ? (srT^rcr 

1§ f*F| *t y^t % ^TRt *TT 3fspft STJT % 3^ ^t^TT | } SrTtt 

snr 3RT ^r(t sr* Sr srrc: <\° fer%^ <tt fe<3T$ 1 1 
srsrm ^ ariT *i*ft?r 5«° ^tt | i 5*rfcnj ^t ^>t faTerfrr *fr 
s^r 1 1 faa *r ^tt fr t>5^ ^^t 1 1 qfe fr*rt s*tt?t 'sr' Sr 

TTOT^tT % ^TTTJTT^TT *T ST fa ^tT (Parallel of latitude) ^ersr ^t^T 

«rnr crt t^ttw ^ft '*r' **th ^t <rf?fEr | f fapg; ^t ^ 



3 




faa<|o 

sr=2«?ft *PT %*sf I 

^ea^ 9pT SrRt STJT (§fo) I 

^ - ^r ^rr fk'% ift *r % ste ?f^r 1 1 
g-=3r«ft^ ss^rs ¥ ^ttjt 3^n:-5rfaw ^st i 
z_sr *r *r=*r m srsrrcT i 
^ *r it s=sr *>t ^*$tw i 

S 5=<T«5ft ^T 3T5T I 

s *T=sr & ^s^t % sr?r frt 
t?r-t% Srrc irr 3f$T*T srr^ ^Mrii <rftt> ^tar srrat | ^f 

ft» 2^ <Tftfa §t 5rmt | I 5*ft ^TT^ 3r«Tt5T STScTT sncrr I 

3TTT 5T^w ftcTT 5TRTT | 3TTT ST^T 3TeFTT5T £o° STTT SP^TST ^ 

$ ^rar 1 1 t§ ift st^j | fa V ^srre spV "Tf\fer ?r srr f>r 



f**m 'sr stt' I 3ft 'sr' $t *F*pm *ft ^n€t |, srcffc sr ^r srssrrsr 
< sr *r v | f3rcr% srnrit qft ^ s *tt | i 

^TTTfiT5r % ^ fa3 | fo *t StTI <TfTfEPif $ 5T§t 3P|<U<r $31 | 

*ft &i€t f^T3ff itt airrcrt" *r ^tt | ^rteij, 

^ *T : ST *TT :: _ ^T t> : S ST % 

s *?t fa x sr ~t ^ <rftfsr x s"f~TT __ f ____ 

w m fir= = A _ i TS^T 

3v3s§t3rk H-f5?rr *pt *n*r tg^at - <T£t% % srs^rrc ^Tsrt if ^t 
tsrsr^ mfvft arsgpr 3 ?t §f i 

*rfc srrsr^w ^t sptt % arprn t^i^t^t^tt ^t at *r *rr 

%= ^rtxf-T X — ~ "— TT (Sine of Colatitude) 5Rff^ <&*nn ^t ^T 

(g- %{j ?TT\ 

^cT^— t>sr <n ^iftw % amr *it?r % 5~> ^tt t>sr | fsr^ Srrc 
^rNr % ?rt, sr, *r, *rr ^Rt % srsrrer ^ fr | wt%^ ^Rt s*rHt $t 

3 




qftfa sit qv |t | ! <r f*n?ff wt 3TR-3fer*T-^rT (Meridian) sr*r 
?r s tft <ft ssrers, s*r?s sttt s ?rr qr 5 1 1 *rfe s sr *r ? Hrr 
ar 8R*eft (tHr) ark <?r *r*T % ptr it cft ^ sTT?em<f *t tot 

(standard meridian) *|tT; arnRKT ?ft^ & «TPt ^rmt 3tR- 
«fcPT-*WT aftT sprPaiT TOf ^S* ^T *Rft | I f%tft 

f«IR *t f^ qflfe ^T ^ 5IT ^ ^TT-5fiST«T-^ 3ftT^ir 

^sTT % *f «rraT | ^t *«TR ^T ^tTRR (^rtsRt* 3) ( Difference 
of iongitude io yojan) ^TcTT |, t*t sr *T srsrr^cR *r 3T, *tt ^tt Istrr 

m 3T sfk m q>T ^strr ^rtsr i ssrt cp^ q q>r Ijjtrr q <?t, qr *t 

l?TRR TT ?T 3ftT "ft *T ^STRR <ft 5T |^ I f%5T *T ^ «ft *q«S | fa JRrfq 
7, ?T ^ ft 3^-5^ ^TT <R | cTTTTT" <T, S % fc|RR (*ft3pff *t) *RR 

| *ratt% sr *t *$s qftfa q tf *ftfa- (^qftfsr) ?t st€t 1 1 zrr? 
f tft ^t qr ?pt$ s*tr ^ §t cft ^9tt ? cr q» ^t (st^Rt Jf) 3ffr %ft ^ter 
§ttt i ^jNj if &n?cR q>r ?r5^ ^t qfe?TRT % 3P|sr srp> |3rr 

| I <R?§ qft«TT«?T *R5T cRT »T^>RRt | I 3nit ^R 
^t? t ^TTRR HTft qt ^rf % I V% tft &TRR *T?t ^ qft*TRT | 5ft 

^r^r |; sstsrrr ^r spr^ ^r^r *ft srstt ^tt sfacr |>it i 

qv ^t gTTT-?f¥fq qr t^rcR ^tr | ?r Jf % q-, ^r 
^r! Jf *T5?nf ht 3t^-ttt> c^r ^t ?t?r ^tctt 1 1 q^ sft ^r ^t ^t 
% | ^ft irs?n^ itt 3T5TTfw q^r sfh: «rt^JT qf^r | qt^ |tctt 
1 1 sr qj 3T ^r (wr ^wt ^) fsrcRT q^% §tcft | ^ |t ^r ^t 

^T *T W>T 75 ^WcR q»Tvr (Time difference cf longitude) q>^ct | I 
& ?r«t ^t ^TT^irt ^r sr^j q>?: *rqrct f ; zfk ^t q?r % t%# cft i?r lmfcR 

*TfN?T ^TT ^9TFcTT-^Tft ^ ^ *rt> ^ t>TC ^f f?rt' cft ^9TRTT ^cTT «fT 
ttRS q>|Jt I fff qtxiTRT ^ ^n>t ^ST ^tcft | f^f> rr^ gt ^TcT ^T^T 
*T, 7, ^ ^ ^T ^9]T?cR ^|3T vft ST^S ^P^ *T«T>ct |, ^T^ ft» ?ft5Rt $ 
^?T% %9TFcTT fq-f?T-f^ f«T^% <rf ?T | 

^?ft 5T^>R ^ft qT JTS5T ^T ?T ^cRT qt^ T&TT^ ^tcTT | ^T^R 
q?t ?ft q>T qf^5JT ^TTfcR ^J^T ^|it I 

stttT qt^ ttsitt^ m Ts*Rit% |tctt | f^T l^t R« ^ ITT 

\° ^rft ^ ^ ^T srq% st^t qr qf^5^r ^ <rst ^pt srt^ ?r^ ^>t cr^ f it 
^ | f5r?r% ^R3T ^ ^tt^ ^Tf? 3rm?rt?T fre ivi % qf^s»r q>t 



^T fa£T?5r 



HTT^ ftr gnTT qfcT | I STT^mtJT f<T3T *\ V3 ScTST *rfa «rit ft ^ fe^"t" 

if 5t^-^t5-^t^t *rfa ^|T t^tt 1 1 3rnr gf^srT % f*ro[ f^ ^t ft ^-*tft 

*FJ*T *TTTcTT f 3TT faSTT ^TTT^TT, ?Rtfr ^TT TTT f^TR % 

H§f «Tg^cTT I 




f^ jf ^ ^ ^tt ^ aik <t, ^r ^t <re % st ^n^r I; 
q ^ xgi%ft sr^scrm | gfr fra ^> ^?r % fsnT ^ wt^r 
*ptt |, 2T«rrsf $f *j*t |ft ^ % srgsiji^ ^f ^ttt 5^ 1 1 
^ % srr^ V *rft *r t tt f* <t— *mi q* stt ^^>t ^ttt 

^RTT I l ^ ^it ^ft ?T5T-^T | 5ft 7 $t fat%3T 

^5TT5TT | I ^ ^f S*T% 37* ^ I ^ T & f?9T| <T3<TT | I 

fafa5r *r '*' f^i % ^ns 3tt%it m <t f?T^rt%2ff % fm ^"fc*r 

^TTT I *T *t fa*r *FT*r T5HTf ^TTT W ^f fC 7?! l|»TT I ^ ^ 5 ^ 

3TT%»rr w *-ft*rforr *t kot i^tt ^ <r%TT sttt srsr * <n: stt^ t 

*T ^TKRTt^ |Wt I ^ft ST^TT *T **TFT lT ^T *PT OTT ^T *R*T ^ <T%TT 

^ tt' <rc st*n, nsui| ^r st*t ^tt ^ ^ '<t' <r* ^n, ^rter ^ 



spt* ^ ^ ^ ^ T ***** * m ^ ^ V 

OTft ^ <ft& V <n ^ilw ^tt tofft 5f $f 'X 1 1 'tt' cT* ^Tcrr 1 1 

<T*?§ T *T KT 3* aTT* *t SWt ^ ^ TT *t«T «T«T^T <T V *T ^lw ^HT <T? 3T 

| sfotftr <rftfsr €t st % *m-tV§3if & *Ht *nft 

fa**T3Tf % ^ % Tt«r % ft<TT | I 1f *T*TTf OTT *T HWTTfa 

tf ^ tf ft#if % affc *ft TOrar^ainr * 8nvft; H weram 

<t *r fCT | f* * ^ ^ * ^ ^ ^ ^ % ^ 
«*rrf ^r | fapft fc * ^ tY & ^ ^ * 7 * ^ 
OTft Cr *r «ftd *r <re *rs*ni ^tt i *tft *t V '*r' % ^ *r 

*T*T V$ | I <T, *T % SJWT^ *t <T «T * % lft 
* 3fft %*tm* *fi 3f?T, «5TT fa^T ?f *ft f*W IR* I ^T| IWRTT !TO 

^ *t W^T| *T?t «TS *f t», *T| 3T5T m 3, stit cr<3 % ^stt CtA | 

srk ^t f«ra^t sttow <r*<ft | f5f ^ t ' ^ # I 

%o ^it'ff anr*T Rtf *T% *f ^ ^ TOT «mt^ ^o 4 TOT | ^f*P? 

<p? *ft ^ ^ tf arh H *fe"f * 'U° ^ttt; wfw? wff ^t .\imx 
q$ 3T5T ^t ^t itit * Twn?f *m m hsttt^t % «mff 8f <i° ^ «rro 

V f^5 ^r 3RTT ^t*TT I *f «it fOTT ^TcTT | fo ^t W ^9rF9^ ^ , 
<jo q?T 3T«T^r V f%ST2 | I STSTRWcT: ^RT ^T % ^T?^^ TT^ *t ^T^T^t 

1 1 3ft ?^ ^t lr 1*3 % | ^rren: % sfh ^rt qf^ 

^ | ^^^; % 'q^®tT' f?W ^^T ^f|^, ^t cft ST*T |t^ 

^T T^cTT | I 

for ^r i| ^rt «^r |t ^rnr ^tt s^ctt | f^p ?i^t (?t) ^t ari 
ttt> % sptst^t Prtt ?r? ^t tts^ w fw?TT trt ^ V wit ^t 

3TS % giT«r ^T «tt 16ZTJT 5«TFT it^T ^tffT T #f T % | 

I?rf5r^ ari ut% T|^r it ^r srpint 3ftT ^ ^r nta^ ff% % *r*t 

^TTTT % TTSiTTT % f S ^ T|TT I l|TT, f?T^t W^TTt 

$TT?m %VZT ^Tf^ t% ^ «T^t iT ?Tf ScHT ^TcTT | ciW ^t 

^9TT?aT ^r?t Jf ffKT^T ^%tt i sft sn^ *3 ^t^t ^t sr^ tt% % ?«tt?t 

% ^TJT ^T ^Tf^ I qf? ?«TT?T ^ § ft ?ft TTf% ^T^T 

^t JTS^T TTfk *T 5FZTPT ^t %i?TT?cTT *T?t % ^TTPT Tt^ ^t»ft *lh Tt^ IcPft 



£ 

$ B 3TT% ^ 5f^m ^TTt^T I 

?*far 3> f?rmT *pt *rc«r ^ ^tnT : — 

sr?l : ^jtt^ *rft :: ^ tf *fro Ttlr : ^TT^rt *r?t 3 nfer 

r ^ ^t??tt *rst x 5Ft tf?nr 1% , v 

anrt^ fcn^ ^= ^T^? v ' i 

w ^ ^rI^it *r w mjta % fe* 5* *st sprte^ 
«pt ^rm fo?*r 5rmir srte tortt *ft |t*ft; wlftr 3* *Rt*P^nf % faq : 
%9TFcr^ *rst *r ^t ^rrere stsur sn5t % ^«-s* *a>sf % ^prc 

<Tf3T | I I*rfaH, ^Wt ^t f^TT Wf *T *t»t 5TT*T ? 

an^t % **r>P *f *s ^cT^ttt tot | fo hs^^tt <tt ^-sta w 

<Tf <T | I 

tt^5TTf T^cft * *WT *rtstf§cf *PC: ll^ll 

3nj5TTC— (^) TTST€T*nT 3T«Tt^ ?T*I STTT ^tta 3mt>T, T% 
(TO&CTjr) % 3r>T & T*ft |3 *WT «TT 5ft %?Tt ^Kt^W, «H^t, 
f^ ^TT> (^ **JT ^ |) ll^ll ) 

feTT?T ^n^^T — fTO% SStt^P % t>?TH *TT«T % % ^T^ST ?f 

tts*t ^t ^f srsst ^ gf 1 1 i^r ^p^tt aftT sttto^ | fo ; 
% ^ft |^ ^^fipr-^w ft3*5[ ^rr *t r^i^r wtt twRrt | ; 
^t sr^r ^ | i 3*ttt1t<t ^t *rf mj *r|t efar |, t^r^ ^rw ^^tt «tt j 

gr«^T STrir ?PT>T5T | 3ftT IT^cT ^t ^t^^T % TT?T tlT^TT |, j 
q^ ^^T^ ^ ^IT 5TT ^cTT 1 f ® STt^ ^'TT*T t%|5T StT (^fT) j 
?t ^t TR^r T?t 5f^T 3TtK 'Tt^ »T^3TT ^t TT^q ^t TRSrnt | sfk j 

ST^HPT ^ | fo T| ^^-TTT 3Tq^f?r | t j 

Tt|tcnp ^^m^ ?t|fT^P | itt ??r ?niT *pt ^tl sitT ^tpt «n | 

t>^T^ftT |; «f5fff% ^TR ^T ^9TT^T 9Pt5lt5TI5ft <T* <t5° j 

Jr ^ps '^' t?jn |3tt |,'t5Rr% 5n?r qf?n | f% ^t^ tsit ^t %| 



«i. ^t STTST *I5^ t> ^t *TT^ff V^ I 



c; ipi* | I f^Sto 5J7T %3TFcTT m^vf ?m WRT «TTcTT | *Tg ^TR^ % 

%q q-^f q>rf ^rrsrc *r$r |, ^rt%q n| ^lr t%s f^TT gwr ftf f 

5t*B-#^ TT ^t | 2TT f $ 3T5T-<Tf5©iT §3TT | l 

3tttT % cfta *5ftasf $ ^t^ gr?r*rmr w | ffr ^ir^r *r ^trtt *r?t 
%fc srrcr 5TRft | sttt. ssr% ^ctrtt. & *T>sr* tersrr srrar | : 
9ratafctfta«ntV*t: trwTtT? nt%cTT«rmcj i 

*TST T|%tT5T 5TTOT *T^cT> ?T^ tl %^\\ 

3T5TFCT 3T «T^n^KJ q* ^Tsfq t*nTT5(5TT^ | 
a*TTC*d<U13tt%: $fi||f«qf?T% ll^ttll 

^tt t%w?!T sn^r«nq^ t 

^^fTt%afa: strr % i: ti^sui 
arjTO ™(^) Tsn ^st qr (^5t?r *t *t*t srrc-<ffem **t 
tw stjts (atrt ttt% *r focpft *rft qt§) fft%cr ^srm stst^tt ^r 

cTT^T f%^<^ 5f5tTT f *rfarcT & «TR ĕTJTT ^Tt^ I fqiT q*T% ^TT 

^Tf^ fis srq% ^pt Sf f**r sw*r (arq% €t tt&tt ttt% % focr?it *rft 

*ft#) g[af?Ft%?T ^STT STERTre ?t 5TT^T t%sp<?!?r SrTcTT | I sfe TfaTcT-t%5 *FHT 
% ^-f*T3 *PT*T (?T% 5TTT %B *T% 3TPTT §3TT ^HT*) artSRr |t cft SWTT 
^lf^ fo 3rq^T ^TJT ^TKT ^T ^ | 3TTT ($*) irfe qfoRT-t%^ W 3r 

5^-t%5 8T*r *p*r ^t cft ^t^ f% st^^t ^«tt^t jtsjt t^t % qfesir 
1 1 sst srq?R g^r *tt*t ^t *rt £<§r qR <tm ^ift stj *r$cfr | t%s snre 

^^TT ^T «TT fa*3T 3fg^TT *f ^TT ^TT^TT I I Tf%cT-t%3 sftt ^P-Te^ qrT^ff 

^ 3ft 3rit |t ^jt 3rq^ *T!f ^t l?n^rT ^pt^t itt ^fcr: ^rft ^^rmr | 
(^iflif^ 3TP5T 5rr?r: ^rfijff t f?r^T 5rr<TT |) 1 ^?rr?5R *rft ^t ^ qf-t% 
% 5^tt (^i) ^or^^ qit ms ?r ^tt ^ qx 3ft ^rtssr stt^t ^r|t srq% 
s*th ^t ^i?tf?tt trt^r^ | ^t?t «nf Jf ^t) artT qfs©^ ^it?cR 

^"t^ | (qfĕf f«TH qf^3iT Jf §T) ) ^«TRR T"t5T?TT & (^o-^l ?5rW ?f 
^TTift §f <tfcT % 3T5^R ff|f 5fTT) ^9ITf5PC q>T^T ^T^ ll^-^M 

V 9TTO ?etf5nr ^UTJ^I^ ^ Tjp^T ^t »TCT ^STT qT ^f t%^T | — 

T^^tssrtlr^tcj TtqRf^^Tfe i 
?r^ncfftf?rirt>5rT «ttsit t^t^# ii 

*rt%msqT*r q^s k« 




fefR — t%tft?PT==(<l) 3Fraf *FT ^T, (^) ^«<T ^TT, 

^?tt % t>*sr mr araw* tf wstt ^tht i ^t*t 



*r?r* qrr ^0 | t>*r w ?r§°r *pt str> §tcrr 1 1 f^ft 

g?ift*FT==(«i) ^rgt?RT, (^)sro ^trrr, (3) 55 ?rr%ĕT 
^sr*rr ^r srsr^rrr % fH^?TT i ^rf*flj 3nfr*R «fto *r*t ^t 
^ | fsrcr *t*pt ^nr %fafin fav*t 3fsnpR % ^ 
«rneTT | i 

^ ^T^T 3ST OTT «Ffct | f5RT WT sPsrTT ^T t%T? 3TST*R $ 
|?T% SHTcTT | «Rt^ f^T ?T*PT & *T«TT*T ST§T W 3TR*T ftcTT | I 

*ft*T *T*T 3* ^TW *t ^ct f5T?T ^TR ^S^TT ^T ^TT f>*3T 3fsRTR 

% sct^t stt ^ictt 1 1 

far <U if t xfk *t q- *r 3rk s> ^ ^t bptt w\ 

fft^ I I TOTOI *T TOTT ?nft tf qftsP*n TOT $ I 6* TOTT *T 
TOTOT % tV| qf*cTT t 5T|f <i tTOT |3TT | cHT ^ f m 

*t ert *wf ^err |, w^t%cr «ft ^ % ^ ?q5 ^ 

*m ^t tWcr 1 1 mv ^st btsrjr if sj^r gsu qfcTT 
1 1 ^ ^nrc 3*r twter q^ ^t | srt ^ af9 % ff^r t^rt t*tt | W 

5TT fw if |t STTcTT | I ^T^ gwfhPT *T*T 8PWT fr*ft<FPT 

^t^t ^t for% | i ^ ^rr w ft*rfa qt qf ^ctt | *ft 3 sfa. *r st^j 
inT | cr^r tott smr % *n%i *t ^tcrr 1 1 ^ s*t>pt 
^t?t q5t t%?rf% | i 3fk «r^ =^s^t ^tt ^r fwwr 3fg^R % t%w 
srrcTT | t^rr % v ^ stto fq»in *tct | ^ ^ $t |t^ft 1 1 

^R TOTT3ff ^ ^ ^tf ^T 3TT^T!Fr ^ ' f5f^ *HT*T ^tclt | 

^rt q^ *ft Tfcft 1 1 7^ ^rar % ^tt^t ^ ?tt 
i»ni ^rfef R ^inren^ fs ¥t srr w*cft |, ir^ ^ ^ 
iterT ^ fp ^o-^^ % fg$TR-¥rr^ *r itt vft?nm 

n t%5 fen *PTT |, Wfin? f^T-tlfT?iT **TTiff ^t ^tfjflf t ft^'^a?iT % 
TOT t*T«T ^tcTT ( I *TRr |T ^ % prpff q?t ^tfnt TS?T ^ST 

- ^ ST^T9T ^t *rfcT ^TT ^fft f^TT f^T €t «T| ?|?IT 3lfs|^ $3 
«TT ft ^^TT ^t «tl ^TT ^cT5T «fl§ q^ft | I 



^t; ^T f*T3T ; cT 

* m § ^TT-cTC *FT*T % SPTR 3Tnt T^T | Wtftr ^ ^T 

1 1 *sfin? ntf ftr*r tot *l*r itnr ^ ^t % sr*rar % srtlr* 
^ptt artr <rfcs*r % *tot $ w i w ^t <rc fas stpt *s«r ^ t^tt 
| 3$ *rftrcr <re *ft ftr**rcTT 1 1 ^rt%q Tftrcr % *3 ^ ft* 'w 
^tt *pft ^ Ttrt srk spt* ^tr *ft % spjsrc fcs 

q?<ft & *3 # TOT *TT TOTT t f* ^ * ™* 

Jf ^T 3T^TT | I *T$ 3RTC 3N% ^TTT ^T ^T^T ^ ^TcTT | I 

^WPcTC ^TT^r % f5Tq ^ft^r«T *T*T ^t f%«TT% *PT% *t 

<r^r * 1 1 wct *rc*T «m 1 1% w sr* -^ott tfmerc % 
t>nai% *t ^rr |, <rc «t «hwn: sptt ^err | **firn ^ * ^ 
f^snnr * stt% sptcTT t wf jt w^ctt^ ^ ^iot t arVc *ppt 
wr% 5r 3Tifs iff £tft i *t*t % *ppt tott ft*r *mr 

ara^rc % <rcT sr%w ^rr | *pt% lf 59 *fetrt ttft | 1«% 

^JTPcTC ^T5T fa*T*T% % f S 3TfT3 |t S*cft | l Wff *TS sfTT *fer *T*T 

% amr cft <r*T cnr 1? t^t «rff *m | ft» *htpJ fa*r oth 
5aftpr.^Pcrc ^rer ft3TP?r% % ftr^ 3*% «rff ftr*T ^tctt i 
^tpctc ^tt^t % ^tpctc Tt^ %% ^tptt strtt | ^ $t¥f 

% ft*PT 1TT*T % WWW ^TT^ i ^ ^ ^ WZ | ftr ^ *o 

^ ^t tttot arar tftra%ftj*wH^t^ qftfe^^nfWR 
^ ^ « ^ smrT t, isftr<! ^th % ^r^cTT tot % ^ 

qftfET WiT ^TT ^tTT % ^^^T ^T 3FcTT | I #?TT>Rr 

V «ret : ^r^n: ^rft ^ Tftfer : ^crr star 1 

?T|f 5TR% ^t f® 3T??T <ttlraf *t ^ ^T^T ^ ^CTT 

1 1 ^ 3^ ^ * ^ ^ ^ ^ ^ ^ ^ T 

^ |3TT «TT cT8T ^ **** ^ $ ^ ^ 1 «"^** 

ftRPft frt%Ht 5T^ftTcT | ^f % 3rfST^t9T % WWT t, ^ f » 

| ^rt ^ ftr 3n^r ipnft stt^t^ ^^T3ff % <t% % ^n» ^t ^pt 
srm fw «tt ^t^ctt t ftrcrar ^trtt ^rt cr^ tiw | ^|cr ^wmg^r 
^rr g^cn 1 1 «r> <tfir ott ^rnrt irtt | «^f 5* sr^ts 



| ( %tm wwi | fa *Kt srtg *r 3t«t^t ^^tsrir *f*r % ^ <ste-ste 

STgf ST^TT 5TT S^cTT fa ?T$<T spT ^?»ft^ 3PT5TT ^TJTT^ fa>ir SP>I % 
STIT^ STT9T | i *?f? <T13 7RT % *t <J9fo m$( SJT^t 5ft *T| 
^ 35 fo Sr*lft*R ffT«T *rTO STT^^T ^tcTT | affr % q% % ^T^HT 

f?rs € fcrcr *r*r*r sr^ *fit a^rt^R ^ <rt 5fr 'srrai | ft» ^T ?ftsff % 

|q ^T5ff Jf *VatiT fiTJTS ^TT 3r?5T^ ^tcTT | I m*K *T|t ^RW | t^^T% 
f 3itK Xt|^ % ^STT^t *f ?t ?ft?r f*R£ ^T 3ffcTT | ?T^t> 
^t?» *T U.* ^t ^HT^fH^T ^T 3T«rfc^ ^TSS *T 5T3WT?r *fr 
| l ?Tt% ?ftTf^ % V* WI^TT % IWcTCt ^t 55T?TT *t 3TT3t | :— 

?nrt stt^ *r ^sn^rc 3^?r ^t ^ttsĕr: S3^*r % %strtt 

(*>IR*T<fr) (iRTR^) 
\9St°«VV ^ft <TW faw f*FTS 

i^ *o' „ o°.^'x» r ^r o X 3* (^t U*V) 
ft 3fsf?1f fes | % tot^it ?t ^^TparT srr^ ^t ?tt% 3 cft ert* tw^: 

*PT 3T^T $t ST^cTT | t 

|3ft ft%— t^T^T SWTTC ^3*TT ^tt ^t T^IPITT ^TcTT | 3rfr 
5PRTT | 5TS?7R i||?<Tfa % WTCT 3TTT *ft tt, X f<TS TT^ST^TT ^ §<? 
H^tSTW % S% STT^T | l V% ^STt^ % ^STRt | I 9RT *T$ «#wGr 

^T^TT ?r p% | 5TT % ^ ^t ^TTcTT | I ^71% % ^?sr»TT «rp ^l^ 

| 3TTT ^T% TfC3>T°T ^T5T ^ft ST^ f ^rt%q ^ ^T^T ^e?t-^t ^HT^T 

1 1 % fwtr{ sr«ps vftft 3>r %w % ^W* 

?nf^ «f ^t»ff ^ ( Nautical almanac ) ferT ^T 1 1 5^rt>rq ^rf? t>n#t 

^TR Jf ^T% ^TTHTar ^TTW % ST^^TTT ^|FTT5T % ^rg-JTT % fwti TT 5T53 |t% 

<|. Godfray»s Treatise on Astrooomy. Sixth edition, page 261. 
Indian Chroaology, page 60. 
Imperial Gazetteer of India. 

«. *rra wjtit ^Tftwt ?r otstt «pt t^t fw i 

^rt ^tt % itr v q?r ^>»t |) i 



*rr ^tt cfr v*cm Sf h$ *pt*t § sft sp^r ^t?tt | 

s^rrr ^rr ^t>^ & IsrreR 1 1 <r?§ *t| *tfa *ft g?rt ^ gf <tt% ^t 
^ ^ I ^ !Ers ' TT ^ qT 3>r spt fafonr 

^qr & §?^tsT<T Sr *ft strt ^tt tott <t^ scr?rt 3r^fe srff 

at?T<t ttJ%— s^T^r sref % ^ ^ ^t% % snr ^ 
f" T -f r .f^--f -=--T5ff % *«rnfto ^mf Sr ^jtt <r ^jttpcr g**fditfto 

3TPTT 5TT STCkTT | ~rfe cTr! % ^ % *TT*T f%5^T T^T % ^t *T% 3ft* 
^T% Tk^rPT^T ?f ^tf Tf3f T ^t I 

ftt% : f-RT 3" 5T*T HHKR ^ ^ ^sn^ ^rr^nTT — -rfa 
st 5«TTJff vr ^ ^ 3r $ f-~ q^ *«rnr Sr $sr* ^tr *t f>^ 

ffRT ^NK 3TT cft I^T FfT*TT ^T tSTT^cR ^ ft «TRT 3TT 

--^-rr | spiff% f^ stt^tr % <t§ ^t 3 ^r^r *pt *nr-r sttctt | fr wft 
sft srgts ift 5R»^t | -ri| T»ff % 'ptpt 1 1 

TTPT *ftfa-r ^nft % ^T ^9TRR ^T^^TT | I *TRt ^iRt % 

*?*Nt ^t q^ ^t sr>r ^t *rft T^?ft srrt^, t^r *rfc ^ ^t *rft srisrc ^rer 

5TcP?rT5ft €t $ ^ -?t «Fft *ft ^T^T *cT*rT<Tt ^t I stff *tVif *St 3R% 
3T7% % ^TPTt^T =PT5T & fo?TT ^T ^TT^T f5RT^ 5Tcfo -Tft 3T"T^ -T^f ^T 

s«rT?for ^t^t ^3?tt^^ ^^tt ?r% i ^TWt § ^ | ^rf>rq ^mt ^T 

?«Tpft^T W^sRS % -f«TT-fr-T % STPt 7|TT 3fk ^T ^fff ^ t^TcT^TT 

3FcR ^tnr ^ ^wft % ^r^T3; ^t !$rr?cR 1 1 f^r ?rT-r ^rcrt ^t ^ft Jf 
^t ^ft ^ptt ?mt ^r f^ ?f%?r fspin ^tr i fsrsr ^ 

ST^TS «T|% ^ft ^^T ^^^35 ^ft "f#t ^ ^T»R ^ fmi 5TT7 I qfe ? ff ^T^t 

Jf '^r^' 5iT-r ^T 3tVt htjt f$r?TT ^ttjt fe ^nrg; ^r ^f%?r ssrt w\ <t|^t 

| f5RT ST<T spT3fft ^r-STSTT »RT | cft ^TWt ^^TS ^T ^WcT^ '^^ ^ 
fvT# ?nfWTiT ^ fe ^TTT :— - 

— ^Ttj - ^r ^ 

7^ ^THt 5 ?^ *T ^^TPcTT -3T 5ft TPT t^T^TT 1% ^TTRR 

f « ^tnr ^*tf^ -srwt ?r ?r«?T3; ^r^ f^^ sf%cr % t| ^ f^ i 

f ^ ^TT^T 3T^-T ^nT^TT | I ^f> ??T ^HT^T ^T TT»T V ^t srt^ ^T9ft ^T ^T1ST3i 

-f-r ^ssn^ ^tt?cr ^t cft ^ttTi srirta^ ^>t v% ^ir :-— 



^«j+^r' snro ^trr i str^ % fatr Sr ^t^tt *frt tf%?r 

^T^ 5t*Tf % ^PM faT 3TT?T?TT ^lf£CT | JTR 5ftf5ftr 5^35 *T Tm 

$W ^*5TT TJTT 3tf ^fT35 3?t *fft $f '^TT^' ST*T*T *TT 3rfc t%fT 

*t<t*t *r%cr ^n?ft <Tf*rr s?r *tjpt ?mt ^t *ft Sf '^tt^* wt «tt, afh *rt\ 

JTT^T ^PTT 5TPT fo ST^kT % "TfNr% Jf f^ *T*T2T ^t ^WT cft 5^ ^ft 
SRTC 5 R 5r^T35 ^TT ^TRTC ^TTT t^lOTT ^T ^ | : — 

5^ = ^ — ST^ 

ur*rr*r ?r $s 3rfsr^r ti&s % <rf^% Jf 

?r f ® *r*t 3tto ^tt^tt | 5ft V % ?tht^ fat ^jttt sstsns *rm*r 

- :^r^ + ^) = (^T^ -^T, -JT)=a?^ - JT (r) 

(<0 3ftT » ^trwit % sptr ^refft ^ft sftf% % 

fm^\ srsf v% f sn fa ^mt ?t 5r^r?T3; sf%<r 3t5i% & sft ^trr 

^T5T STI% SSPf?t SST %9TT^K ^T if W*tf ?t 5ft 5T^T3I ?t *T>T$ft S5TST ¥%cT 

& srrer fft i frJT 3>ff 3>t ^itwe arrar ^tt st <ft *r*rpr %9tt?ctt 3>t«t 
*rra t srpnrr i ^r?<rc srnit q?t airc «fr q:f Tttenrt | srt ^i^nrt % 

^t |tst | 3f>T f^Jf ?TTfa* % 3T«T^T ^t^T fa?ft ff *T?t *T 

^RST ^Jft <Tf cft |; ^Tf?rtr ^TIT ^TIiT 3<JR T»ff pRT «TTcTT | I 
^RSlft%: 5T1^$T «&<TTfenf*T% ^ I 
^^TT?cl^TT5tflT: q^Tf% iWtT?^ II^^H 

— (^^) 3ft ?«TT?T TTKT ^T ^ ^ f^?TT ^ | ^t 

sri^ 3t«t?^ for ^rr stt^^t ^«th *t srs ttt% ^ ?rt?t qr& ft?ft 

I f5T5r^T ^?T ^*TFT ^TT ^^TPSTT ^T^T | I ITSIT tSTT % TT^SH % ^«TH ^f 

wr?r tf srsn^ ^ ^ ^inr f ^tt ^t sr^tw ^t ^t | ^renrT ^ 
*«tk ^r ^ptr: I i 

^r^T m^JT — ^ faq-iT % ar^^TTT ^mt Jf 5ft % 3T«T^T 



^T5fft ?f ^rra % st^str J.m <n ***** ^ ^ amt^ <R t^t* 
fiTTC <^ ^T |, 3?H ^ stt ^f?r ?t ^"tf ^5 <th tPsbt 
| snrfxr <H *r% xm *r ^ ^ wtwt <n fw 3^ ^ ^ 

ft 3TT<ft | I 3T«f *T§ f 3TT fo fsRT STT*T *TRrra<f <£t TS*T ^3T <R 

sEri^rt^ ?rtft | ^st tr<t % srt ^stt^ $f tft ^t-st^t *r*TSRt 
^rf|<r, 1 uff sft «ft **tr *faT *tt ^^t^r 3tsttt% % *t*pt tt^tct 
Sr t%3 ![Ktt | gr^T ?srrsff if ^r *rc*r ^trri | f5Tsr st*t*t ^ mT-sp*t% 

^tdt | I S*rtf$TTT *Tfe fotft S^H 3TS^Tt% ^> TT*T ^t cft 

^m 5 ^-'^ TOTT TT ^tYs-?TT ^Tf0 I 

*T§ T5T t%SRT SPT | f* *TR-5T^% «Pt 3TgTTt% % *TTT 

W **THf Jf'^reft | l S^aS *TT**RnTR ^TTS STT^T^ * STR^ST^T 
gg- g-iPT % TPTT | f^H *RPT H^T Jf $*ff5*T ?t?n | *fit% T5T & 

3TR*t sriro fr §stt fas t*pt ^t^t if q^*r T^r ^t ^ TfT 

3TR 5flt ^TTT <T£% ft?T ^T *ft 3TR**r §3TT *TT I 3TT^?T 3§t TWT ^T^RORr: 
ST^RT *?t |, ^T tGOT^ gr:5TT % snjSTOt 3 3T5*Tfa Tl §t 3R ?T SPjf% 

*tt;t% | 3fk *t ^t $c*rl % f^ fc?r Jf *rft THct | srt 
trosrt srrat trt % wr ^tt ^t^dt |, ^^r^ ^r^t ^^R?ft srnr: sT^ft 
% fer ^ft 1 1 3Tfgr^t?r T^TTt if ^ft ?r^ % ^tt^t *t ^t 

fou x%s\ | r 

<??r ^ Tcff if 3T5 ^tt^ *r ^FT-5Tft% ^t tt^t arto srcsr 3fk 

«ITTT^ I I ^t ^rR-^f^TW ^^T TT TFffi f^^ ^«TT^T | ^T^ STT^ 3T5 
TTfe ITT T5?Trf S5T 5^ ^ft | TT?^ ^TfoT ^ *f ^t f?^1f ®tf^R 

wft q?Fm«T T^r $m 1 ^«rtw fT ^t sr>rt% srtr ^rnt % ar^t^r % 
5rn% crjft^sft*T?T ^^ri^t *ns^Tfcfa: ^: 1 

^irTf\JT5r^f>Tf%Jl^Rts^TT^ cT^TTc^ II ^ U 

«T^T^ f?TSFcr~ *rs*nufe«i»R i 

T9t:feT^T TT5T ^f 5^Tfel?Tt ST^t%: llliM 

%st^ twditor *rfiraiEaTT \» 

TT^ft f ^¥ ^ *TS*TT « ^ V^V3 | 



argtrrc f arrit ^tt | fwft snw <Jfcr* ansro 3 *t snrit ■ i 

cRST qt>OT * * ?f^TT % *TA«T *ft ^ff?T ^TST Sf ^ 

qf simT i 1 *r *T^f & topi ftr **it-**ft ^to % & « ^ 

ITTJTt STPT «fT ^ tf sPT^T 3|ft ^t % arat* * ^HT *t< 7? 
TOTT i *t %*TT^ «WTT tft ^T T^TT 5^ *TT ^TWtW 

TT5T 5f ^t # *T*r>ft faratr *tf Tjt t *rro * aw * r * * * 

WT ^T SCTT 3TTO JTT^T ^«fhw % «T^T §t ^imt | fa*r% 

*rr* t^tt | fc ^ttott:^: ^rfor * *t tft* wft ^t fer *t str** 

m^T f?RT 5TTcrT | I W ft*T €TH f%l\ t>T* f«g *f 

*rcf T*ft | » 

arrror ^Wtn M lf srait ot % i? «rSNr rorit t ^ w 
^w, ^ srTm | f *rtt>n arWt aTfW wt *nft & <t 9^rat 1 1 

% ^TtT ^TT5T% | fa STBTt TRT % W *t «*t% *TW afW 
T5T |, <TV§ ^ WET | I ^Trt 1*t lft amft ^TcT *T *TC-5PTT% *TT^ *T 
t%*m | I 

Htt <T* at *5 s^RTT T«TT t> f«rft PTH «3 *t> % 

fi*rt *r *rww f*T i ^ w^rr tot | i anrlt St 

v* w x%j I fe ^t^ T T m % f^T fcr % tot 3r^ * ^nr 
^ t^mT ^t <fr wt ^p^^tt wrf^ i 

?ft^t ^r ^Twt ir|Rnwifti«t ^ ii^ii 

ar^TT?— (Ut> TEIT TTtlr % t>RT- f^t 3T^ OTT ^T ^ ^ 

^?nn jt rrt) ^ ^r?t ^t ^ ^ tt% ir t3ra«ft '^t t^t *t *d w 

vnr ft ^r *rft vt ^ rft StNr wapr irft % («rt v*vtt * 

^ ^ |) ipin spc% pw *t %° * *ttt ^tn.t «t««r sti^ 

3TS>Tfe % *T5*TT ^ 5f W * ^T^T »TW *Tfe ^ T^T 



1. ^rksTcT, sn^ ^wraiT snw: ^t, ^nf«ihrt ^t^^t ^ 

^TRTT I giT f%5 f ^tr qf\«W 2*3 ^ M^gTT^ ^T 3<TT (^T* H^^^) 



m % <?> nft ^ T$r ^ & ^ 3, T% , ^ ^ ^ _ ^ 

TOTrf$I^ ^TR t>^5T 3TT%TT I ll$V3i| 

f^TfT HTO— «T* ^ | fc — - — — ^ R ^ T|f ^ % ^ 

«r^ strt #Trt>wr & ^sr $ ^n?ft «tt mrY |— 
5*rt>rq 3T*ft^ ^n?r ^t ?n *t r>rrlr 

=3T5 .1% « ^ ± ? 1*^ 

*Tft 

*rfc Sts: *f»r«r sng *Tt% % <r^r |t <ft ^ ^ f^ ^rr ^rf^ artt 
<t# §t <rt «ttt 3>r faf i 

^TiTT ^ | fa> ^T^TW ^2"S W 3m»TT «nspt # 
tHM<HI«KTT *nff ^T«T <Tf ?ft I 

^$f^cTT*ftc?reT: q^(T ^OTrteTC^ | 

S5RT>f f5<Tf*Icf ^ftoWfora $3T: I 

t^tHT^^T^TT^^ ^TT^TT: | 
^SRtHt 5T*TT<&f Tetr^^^tc^T: ||V9o || 

%f^S*t 3rfg^?r «rf^ ??io ^tt^rjtt stem smrrti^) 
^ i W^r» | *m srtmr J srrc *f*rsr 3fk | *tr §st, ga> vfx 
*rt> srr* 3nr% qnff % gjTT wr% ( i (o.) ^ srwc *nft s: ^ 
^ 3*» 3*. W srh ?rfr) % *rwnr m<* ^o, ^o, ^o, 

^ PlSPT 9TTKT_f(ref$r 3 3 ? S5ft* % t%5TR *tW $f % qi5T 

VT | I t\^ V Jf qi5TT 3ft^ ^TT^T ^tT ^ ^ gft ^IS?t 



teu-n* 1 1 f3Rr ^rw ^wr 3tt% <n<r 7^tt | *nr*r ^ int^ 

cTrT ^3" 7fcTT |, 3F*T *T| SPT^T ^tT & ^Tt *TT ^STW f ® 

grr tot 1 1 ftw ott *rsnn to 3r £o° 3n*r qr «Wt ^tt | 

fflfer fr 3fcT^ ^tcrr 1 1 faa v 5f *3 sf tot *t *r 

gpsm grerT 1 1 *sft *nrm *r <tvt fa$t<r ^er 1 1 f *fr s?^ w *ft 

kttN f^ & 3trc m 5f$r<T | rgrc% *twt*t fast<T *f 

fe* |q | I % f«TSH «fa <TTcff *f *|cT ^TT Wff | %^f^ f*TT* 

srr^rrT arrwl ^pt f^rc «tt fa <rrc ^t ^ *r stot <5%*r 

i 

TTff % <TT*T fa$t<T 3TT^nfT % TcT ^ ^ % JTff I I 3TFT^T ^T 
af^f % 5TTT 5ft ^TT^^Rt §f | ^ 1*TT* fo*ft ^ % TTCt fo?r?ft I 

g?T^T % f^ <T*T ^t cTTt^RTT ?ft% *t srTcTt |: — 

m ^T^H^ 3 *TfT *f%3TrT a JT*PTt ^STT^TTO 

Tsrsrer f?n£T?cT, %st^t ter^ 3<t<jt 

0,0^0» <j0 ' 

^°°' ^o^o" 
o^^o" o^,' o^o^'^' 



^rs *°3o' 

#i?r i°^o' 

P 1°o' 

5fTt> ^°o' 



V°^o' tf°}o' 

0,0^0' ^o^' 

^ 0< iV ^°?o' 

00«| ' ^o^^' 



V ^T^T-^S Rf3T??r ^ ^^, I 

ftrSP5T f?RtiTfoT nteTSTTiI ^5 W I 

3. Tfrt%3T^r ^'s^TtlmT 

«. t%«rf5T ^ir ^«i, **r>P ^ ^ «rr^ sttt ^ifer 
sftT ^ i* Jf sr^Tte i 

SirRobert Ball's Spherical Astronomy. pp 491. 



5tt «£t 3Tt%3iT *r fa q%iT fa> f sr ark g$ % ttkt f>^ff I» 
zfrgfa^ TT»ff art?: t%5T^f *f §<r, m^i jf ^pr 3r?rc | i ^t ^jt^w ^ 

| % 3TT^f^ fa?T<T-*rR Tt%%?5W (heliocertric) | 3^ 3§ | sft ^zf % 
%^ & | srtT tpTTT ^TST^t ^ ^s^ra" (geocentric) | ar«rfg[ 

I ^rt |«^t % & ^it <tt 5IR «r?cr 1 1 <n?rsf> % *armf ^t tsrsrsT % 
^rw sr^r % fa«t<TT *f «rp 8faT if <rr srt ^ § |t jf i 
% <mr srrSnri |^ srta p» % t>#tt if srp stctt t? srrer I «ft ;ft% % 
vzi%m % *<T5£ ^t «nTTTT : — 




t^rer— <iv 

f^T f q fa<jT <|Y *f T TT% ^T %?ST, 7 ^MY 3»T 7 T TT 3)Tfcr^ 3ftT 

sr t «tt f *p$fTT 1 1 * & ttt rt f sr sFrfcrerr % sr t 7 jtt^tttt 
^H" ^Trert | 3ft sn^t^nr *r?r § \s°o V" 1 i ^ % 7 fc ^ 

<TC fST ^ T ^t°T 3iTT?ft |f 5TPT Tf?ft | f^T^T TR «PTW & 

V# | ^ifff% <T ?T (fET 7Scft mWlT STcTt) 1 | xT> 3f T (^T 
& |^ *JT TTTSJTIT 3fcR) '^<| | I t%*fi>rffr% & ?"TT ^tftRTT ITOT 

«f3r ^t f>np*r | *pttT?f fatft t%^3r % ^r ^t ^tt *r m*t 
*nc «Ttsg *hth ^tart 1 1 5sfaur— 

^TT <^R 3*TT < 9?<T 



= — - — X ^T <\o ff 

1 



ftrtHlft % M<T % 1<>' 3fto | I t%5T^I *T % *TH 3TTff*F TcT 

*t f^T*r f5RW^T % * V % lV *fe* ^ firarcr *f«r *■ 



?r*rT^r |3rr » 



[ **rta» — latsrt 5 ^, arte tkt ?ttw *pt*t st^t 

3$ * *rfa S fa*rerr w*St 1 1 «I V*3 *Frte-*-33f * 
3TT5 srarrc ^ irfWf % *ttt i <i v rita— *rP>nsRi4 afh: srera W |q v% 

^nr^>r % ^v 3?t ^tt^ *st ftfa 1 9*rfa — fer <t 
^rr *ftt $tft |, f^ *TTft*ft 1 tos— 3cOT ^tt 

<t ftftr 1 wrta?— fer ^ ^t ^rot ^tt to $tcft |, 5*ra>t 
^rrWt 1 *sfta— tot ^t w % sPTf% ^H^r ?rpi 35-3 • 
i^fi^ — ^ %?3r ^sr sitt srtr ^tfa: ^tt ^tt^tt i 31-3* *«ita— sr?fWt 
*f f& gq 3?t°r wf % Rrer ar?qr 3rt*r *m % ^t <tfo 1 

33 — szTT 5TRT |t <ft SPJ ST STTTT 3TT*T ? 3 V-3K TOta— wf 

sff *t ^Msr % *tt?t $m sffc *r*r <wf *r jlSr i ? ^ V^ wita— 
qfa *fr- *£t tfsr qftfir % flmr afk swt *f ^ttr 1 i 3* 

5ĕftq> — q<? % 3ffcr Sf fatft <TC *TS cT^TT tft5T qftfil ^T *RT qfoTTO 
§tclT |l ^ 5Wt^T— *r?S ^TT^ ^T fa*T*T I tf ©-^ ^T ^fe— STtST^ 

^r i v*t ssrta? «pt ^ttt^-v^ ?sffa — ^rt^r <m ^tt^ ^t 
<tfa i ^jte — ?r^f 3>r ^ ?«n?r % f?rq *fcq«T sfh ^stt^t 

^TT ^T^R %fr toT 5TT2T l VK ^T^ ^f 3T MtST W 

qtf ;tt ^rf^ 3^Tf3 % ? sf * tostt. > wtrv— jan^R *zmx ^t 
sn^^rT i v^s-«^ sĕito— ?r|f ^t ^reinr^r ^r ^t^tSt ^rm^ ^t <tfir i 
— t^^^t^iRt % t% ^tt^ ^t ftf?r; ^sP 1% it^rt | -i 
irfa ^t ^tt^t i «i,^-^v ^rtm^ ^ ^tIrI^ ?r 
fa*Rt ^tk g^t ft^r i 3ftr ^it T^r ^t cTO% i i w 

-^ft5rrftftr % f^-f^r rtiww % ^t^t f^r-f«^ 3f^R 
qr ^rt 1 1 ^rt^ — ^ff ^pt f^r 3tr% ^t f?m i 



?q<sS sPTT% 5TT# I 9*fta — IT^T 3T^t7TfsT 3H" TT^T 5TH^ 

f?firiT | l?$ft^ — g*HT «TT^ ¥t Ttt% I ^ — fstfa3*JT 3rk 

5rm^ ^t ftt% i &u % srjj ^r for arte ^re ^t qfonor 

^T fa*T*T I ^V Srk fctf*T % *TFT 3«TT 5TT?T% ^t ft% 

fo fo*T TSTW 3 | I Vi — *ftT 3TR% ^t ftt% I ^ fat*r 
5TT?T% spt <tt% I %<d ?5fW— f**R q>R*if % ^TPT 3TR 3?T% *nT*T I 

wi % *ptr ^tat 1 1 ] 

*ET*nf8ffiR *tw$ q^% st^t^ $ *ts*pt nfa % st^tr ^ % s«th 
grmit ¥t ftfa 5RRrct T^rt | 1 q^§ ssr ftt% ^ ^>r sft ^«n^r *tt^it 

^TT | 3% ^ STgS f*F?T ^tcTT | 3T§f fff 5RW t« TSST | I f^HcTT 

wt f*Ter% % t%q tostt *tr% ^t arrcsJT^r qftft 1 1 ars^m 3 
^ ^ctottt *ptt | fa 15 toht 5tt% 1 1 s?r ss^Rlr % sr§f ^it 

FTR TfoRT % *ft ST^t 3TT5TT | ^ft WZ sn^T^T $ ^ qf3T | I ^T^^ W 
aremJT apT JTHT Sq<s£Tfsr*R T*TT I 

srsprir^TT: ^th^i «r?Nt >rwrfsrcTT: | 

5ft5T*F?t^qTctT^in H^THTT lf?T|rre: ||t|l 

^raTfTOfa5f^#^^crcqTftrftT: i 
sn^^T^T^^ u*rrawr ^W^m^ irii 

ST^T^TT TOrtTSg ^tWlf^^l-=nftT^tfr I 

*3*fqTrq$«2T«£r qstsrfff?i qqfcraT: ii^ii 
^sttwttetpt: sregsr q;<lfĕT i 

^5^l^ftsqTT^FTfĕtg?T^ i^ ^ nvn 

?^t^Tqf^T ^rnoTRSTT^g^ *nf% t^^t: i 
cItT^ «Rtwg^^r q^T?g%^ ^ n^n 
arpR — (n) 5ftsr>3^ f nfJt«r aiR qTcr qiM ^t ^Rrat 

3Tfo % ^ ^ 55TT 3fk 5ft sFTtf^|TT 1T ^TT^ft | 

^it ^t Tt% % 1 1 (^) q^ ^rf%ut arq^ ^tf^ atr^ ^i? ^r«ff ?r *rfe 
P ^ %^ *ft< ^ *rftsr II ^ Tf^®T ^t aitT ^?ft 
I^t ^t ^^r% snjsR ¥|f ^it 5fr ($%*ff) ^t^ ^qt ^:tw«ff ^ «rt |q 
I sr^t sft^ gt^ 1 1 (^) m^fr ^T| ^fft i^T wff ^t rr% ^ 
*t 3ftr 3%??r ^tt | i ^ *r<jt ?[Tsr 9T qf^s^ ^t 3ft7: H5 y$ ^V 



*rf3tff Sf f«r?^crr |t srrcrt 1 1 («) *rfc v% tt^ ^r ^3 ?t »tH % 
^Tftr *rr <i«;o *r srtlr*? *r ^t cft its?t*t ctpt *r «grcsr 

srtT Stctt |, qrc*3 irfe ^o ^r artsrer <rc §t cft *r <rfss*T 
% ^TW) ^ spt Tf^H %t 3fft %cTT | i (i) anr^-3rq% wt" % 

t%% |^ tt^ *ts*pt **tt;t $ f5r?ffrr ^«r tf artT «r$ t^cT | ^mr (^w 
if) srt?* lr ^r«rr fgr5nrr tt^jt ^t srh fm| | 3cRT (*r«pf 
Sf ^r) % ^arr^r f?r^cTT | i 5ft| srpter^r wmT$ *rrt ept 

*FST* cf*TT 5TPt *T*r STS^R *t ^«T 3^ct | 11?-*!! 

f^rTJT ^JT— ft <ttst cT«tt spt^t 5 — <H TOt*f *f ITT* strpt? 
*pt sTT^^r swat ^r?ri^ | rsmsr fas |tcir 1 fo frcPt $$*r t%¥<rf 

& *?PT %ct *t I 3^ ^ t>> TO* SPTTcTT §3TT TTf t^^t SPPT STPT TT 

qf ^tctt | sr^? ^r^t ifcr arcirer tfcr qf «rrat 1 t srsr $tft ^t ^ 

% ^r&^ spr ?2TT?T ffR^T fer «Tt I iT^t^ ^T ^TR *TT ftqTC qr|t |, 

3ter?er *rs TfcT % t^t |, ^s^rrt «r»TiTTf«rer *rftrai» «n ^crt 
|3rr«n?TT|.i 7jf3PTsf> *f Tr|f %mvn *rfcT & ^t ^tcrt 
| i srsr ^ sr^ qr q|^rr | cr- srcr¥t 3Tc^cr jts 

^ % mttTw Trt% % ft?ft 1 1 ^f?rq ^ ^ t^^^ ^r «mt 
9??TT | ^ f^^ ^tt ^ isire qfr ^ ^r|f qf^?rT ^t^ ^t T <ft# 

|t 7^ STTcTT | I 53" HmT. ?T| % TSiW cTTT ?«TT^ff ^ 3fgX q? 5IT5TT 

| I 3f<rc 5Tt%f^JT 5T?^T «TT^T | sfk ^ ?T| ^t^^ ^ 3TFt (^ ^t 

arrr) srrtTT 1 ^ sf^ ^r^ 3rfe: ^r 1 1 w^» Tf sra* ^nr 
^ri^TT |, ?r| ^r qt# ft ^im | w s-p fa ip?^ 

1t;o° 3TPt JT|f ^T I *F?f5*r ^ ° 7< * ^ 

*9tjt ^ ^t «tt^ 1 1 5*r*r ^ ^tjtt ^x^r ^r«nt>^ | fi» ^r^ *T?st^r 
% <^c;o ^ srarc q^ ^ ^t aft< | *Tf?t^^r ^qpt Ts*nr ?«rnr 
^r f ® qt^®TT $i sftT tsraT ^ | ^t^ ^r 1 1 ^r^rcr *tsir w& *f ^ 

^^PT^ ^ TT| ^>T ?q5i *«TT5T fr^>^T | I tff ^T^t^ |T 

|tcTT ^TcTT | ct?T-^ ^2 qf% 3TT>^ ^tcft 5TTcft |; f«f^ q^ 
T^TT ft> sn^RRTT % 3T3*TR T^t^ ^T 3n^W 3r?cTHT£ctT | I 

<T. j^crt^w, irft5T>5^ 3ftt qTcr «Ft f ® ^rat 't^^tr' «tht i^^g 
Ht;^*!^*! ^ 3rw HsimTt^nT % ^^-^ *?fta?t % t^n^r m«T ^ 1 1 



s<T5£rfEr*FK 



3r^fcT 3rfspp ^tat 1 1 «r^t v% ^r ^ **tpt 1 1 w f^§ % srt ' H§ arrSt 
sr?5rr | <r*r ssr^Y IPr^ ctej *rt% twht «rfer % 3rfsr^ % 5*rt%i£ 
ss^rit ^siTJr ifcr *r 5T|f qf w ^rf^ salr *ft arT^r sr? snerr | sitt srt^r 
t??r arnt srserr 1 1 *sr>n? % *rsim ?stt?t if sft tff$R % 
ftbe wtjt 5rr?r stcrr | i <w ?r§ iWt^ «1«°° & amt ft srmr | <r* 
rpstt ^ *r 1=;°° % *ffcrr tf srt^: ^tcrr | i fsf*rq q^f *rt ^ 

JT^Y^ tft 3ftT t>^T |3TT 3TTfT Tf?TT | I ?*ft spU<JT H% T^T f?T^i*T |t 
*T*ft fo TT| ^ 3T<Ht 3fft 3T«rt^ *f gSTT cft <ft 3fk 3|TT 

qf^IT t f 3TT 5ft ^t 3ftT *£fcf ^TcTT | I 



% 3 




f^r u 

ft*r faa U 3 S *T ^t tf ^T 3>T *TT*T | I > <pft ^T %?sr | 5ft 
^T m*T % 7T 5T|f | I 

§fasrT % f*nr fr*ft tt^ sf> *t ^ttIt sr 3^R*r *ts*tjt ^ ^ttt 

?T§, f»R^T 3T3T |— TTSITTT tff ^ ^T^TTT^ | 3ft ^Sim T^T 
TTpJT ^ qx *gcsft-4t TfeF*rT SR3T §3TT TT«TT *mT | 3fo FT5£ Wf 



^ f*rsTcT 



*f | *ft ^t qf^TT q>TcTT |3Tr 5K*T5T ^STT 5TTcTT | I TS^ *t T% 

srt* t& |; q^ iro tRt tott snprt T^ctt 1 1 sr%f?ir *t 
,w&e Tt%*rt ^tt sft?TcT fa*>7w3r *t sft f® sttcTt | sr§t *rs*m Tfcr 1 1 5*rt%q 
| fa ?qte itlr *tsit*t *ifcr % ^ctt | sffc ^t sr^ i 

srsr ?rf 3rq% q* t^t | ctst sst^ 1% *re ^tcit 1 1 

m% ts*t*t *q*5 q% ^mrn^ ^tct § 1 isr% «riit ^sjht 
*qss sr$ ft crtsr ^t^ % 3tt^ *rs sttctt | zftx *q«s ^ qtĕ ^ srtcTT 
1 1 fa*r ir t, ttt *ts?tjt $*f % sftT *r, st *q*£ ^f % *«rT?r | i 
sEdln? ^tt ^tt ^rr s«rt?r ^rr^ % f$rcr ^ ni' tit % $ % ^st% *rt 

3TiW^cfT ^tctt | I TSIJJT ^T ^t qT q|^cTT | mi^ ^t^ §T <\*o 

srnt fr ^TcTT | ct«t ^f *ft jft q* ^ qfcrr 1 1 s*r m% ^ ^t 

TfcT 3Tc*T?cT 3Tfe*10at^-8ftT"^ ^ % 3T§cT <ftST ^tcTT | j\ 

*r arr^t WT^STO^ $ ^T % 3?T% «f?T ^cTT | I *ft FT*£ 

% 3fr? fa, *ft m*w ^ % s«tpt | i ^r *rt qt art^ 

^T |3TT ^ ^T | afh[ 3SZT*T ^af % 3TT*t |, 5*rfwq I^T ?«rTT % 

faq tsjpt ^f % ^stt*t t wts^ ^t srr^^cTr $€t | I 

^«fiafh ^STT % TSqqr 3ftt S*TTJft' ^t f«T?^cTT ^>T ^JTPl cft 

^t ^t q>fq?TT ?r snrsTRr f*w | q^3 |gr, 5^, ^ art^: 5rffr 
^ qf^ ?r|| % tsspt afhc ?ftss ^^mt *f 3fh ^ft fw??TcTT |tcft 1 1 ^rt%q 
«r^ts^r qft s^^t^i % srr«r ^tsrt^sr ?t ^q?TT *ft qt n^t i w*t ^q?rr 
|f ??r^r sr^iTr^r wt^i^tr «it % sr^griT «rt % H :— 

'sr^ ?rffT, srt* irnw w*t cft?r ?r^ ^ ^ ^'t ticTt | crt w& v? 

TSqiT TT| % 3THt |t% | 3T^ ^ qt 3ftT l| ^ f(T trfct | I q^ 

??r% ^f qt§ t^ctt I cT^ ?q^3 ^ Tsqr?r ^ ^r qt^ ^^cT S 3T«rtq; ^4 qt 

3ftT fq^l |IT ^ «Tf ct I |' f^g-T?TT ^ JT^ ^q?TT ^t f% ^ cftfTt ^ff 

% wtsrt^ ^jf % ^tt«t ^ct 1 1 wt%q; 1? stjttr q»^T ^iTTt%qr | fo 

??T ?Tft q>t I?T% ?ft5T>3^ Wt 5ft % ?T?TTfr IT ^TT«T T|ct I ^lt^ct 1 1 *rfe 

^r ^ĕq?rr q?t 3fft ^st f??rr ^raT cft ^>t |t ^tsrt^^ artr^T y$ ^r 

3TT?'f ^ TTT §ft ?f ^J^T qrr t%5T?cT 5TTcT ^t ^TTcTT I 

g?T^ jt?^i=5^ art^ ^tsrt^ ^«TTJTt qt 5ft *&mt q?t i^tt |, ^rest artr 
^rg f g f€r? sttcT I if ^rr^r^t if sr^gT? ^tcTT ft | fqr ^i ^«rigr f 3 

ftrsr?cT f9TTtqfw Tt^cTTSiTTT 



srtK *sfR ^0 I ^ ^ttt* ^fft g^praT qf ^rat 1 1 

Trer % *r Sf q|?r tror ^rr ^t | i ^ ^3*tt % tt^ % sssra 
ir 5ft f s fasrr t«tt | sr^ *$f % qraf % t>q *ft sn^ 1 1 n ff| 

g^R qRt ^ttctt I ^ ^ ^ ^ I > ^ ^ ^ ^ T 
| cr^ sPffNrffa % to* ^t^t | i m ^ sfarc qrc q* sr^ Strc 
<mr *r h=? o ° ^ ^ %^ * m w ^ ^cmrr *r 3tr |t ^t | i 
^rt % ^n: qrc tt^ *r qfa©*r ^cTT | i ^rtfa^ ari^ % »f Jf 
^ srcT?rr*r *ptt | fo ^ ^r <i*° cr* qf'©»T *f tssrcr qrc (3tR qrcr) ^ 
<st zm «ft arh 3%*r<rr | arrc <iso ^ ^ * t>rfa ttct 

^ 3ft* | t ^ | 3TTT 5FTf?cT TcT *T *S *t 3tR *TT *pt 

aftT 5%^% f<S ^T?T T?3T I I ^ *ft Mt9Tfa> TRt *PTt | I ^ 

ireTT^ ^RT *Tf | ^ 3ftK *|f ^t ^SrTl^ ^ $ % ^ I > 

src^^ ^t *psrr ^t ^t ^t ?> f^?|aff <r* ^T2cft |l ^rtn ^f^ft 1 1 

% ^ _^<i ^>apf Jf ^cT^IRT T*TT | 1% Tm V$ ^T STT^R 
^ T | ^ ?TRt ^ ^ ^ Tf5t^ff, 5TT5ff-5^f f^lf5 % STTT 

f€T^r | art^ ^rt | ^r^ ^|?r f^r^^ 1 1 1| ^r^r ^ ^r ^B^r 
| sff?: 3tt^*t ftr^T?er % f^?r ^^r 1 1 - 

^ ^TST^ % F|f 3TT3 5$ft^f % 3TTSIK ^ f « %T?T ^T^ | 

ft> arT^ir f?rsT^ ^ ant^s^n^ 5^rT|f ^tt ^t 5rr^tfr 

wrTfenrr5rrif 1 1 frow ^tt^ f^iT qt ^ f?rs |taT | fc ^ 
<gm srr^Rt ^ 5rcT«r ^«^tt srr^t ^7?tt 3fK 5rftR ^r f^g^ sittt 

ft*r % ^ ^T^TT ^t 55TT ^t ^^ct 5^ TOT ?TTT|4tJT j i 

st^^jt ^nrsTT ^r ft> vjf ^t *if^r fflsraT ^t ^r^t «ett 9iftfi |, 
^f wreT |t *r*T «rr t% T| wf?B fos snrn: I, ^ ^t 

cT«IT vTff % ^Tt^-Wt, ^t^t 3Tt^ TTĕTt if $ | 3T5£T^T ^TcT % 
* 8fR HpiRT ^t f^€ t%2TT ST7T 3q<Tfa gcT5Tmt ^TT ^t 1 1 3TT**N f^l^T % 

^^r 5qi<T<s trrmr ^>t snf^TTqi | i ^ T|f fa ^f« ^tt%^ 

^>T 3TSq^-3TSqTq^ m^cT^«f ^ ^€t ST^»R ^5TT 3TT3T #9T «TT^TT^, 1^5T 
^^T 5ciTlft % g-JTiT ^ «TT TT t^TT ^q ^ RiW, STWnt 3ftt ^ *>R- 

ft**r, ET^tir^t, ^rsT ^tt^ % *pt*t ^ «l^t ^ 15 ^ 



*v Etsrt 

«tt cfr wm\ fa ir Thst^ srrerol ^ T|fr $t *r if sres 

^t 5TKFT *R it % ft«R fr*TT | I ^TR ^f 8rH»<fur ^pp^ «p^r 
•WTCT (hypothesis) % if |t T^*rot arre ^ ir ^ %g T?5f (theory) 

spt| *fr ^t Tt%qf % ^r^t q^ f^R^ |^ srre^ 

fao ( 1^« <» ) *Ttat?PRr* sft ?FT f?T^T^f 
! 1*«WmT* iffe T**t 3FiT iT5 ^f *?t qfTKiTT ^ |ir ^ faif 3TT$ 

*tT«Jt srcw stat irtbrt ^ jt ^rct stt toA | i s*ft vt 

*Jt<ret>**r ^t ftfcT ^ | | 

(l) 15W *STT if ^ ^ qfit qfa|nn WTOT | % TOR 

^t |, tsrercrt frrf%T <r ^f ^ T ^Ycrr | i 

(*) aft^ ft*ft % %3ff ^ ^ ^ T wm ^ m ^ 
^nrR ^s^^TTcttl i 

(^) *t *|t % inrowrat % ml 5pt <m<n: *rfsr?sr ar|t $m | *t 

^T & <*rft TTE^ j(ft!ff % *jf *T ^T | I 
„ * ^ ****** | fc * f^ ^ ^ ^ ^ 

7? wr *r ^pn frr fc «tt 9*g p | 

■■** | ^ ster ?Hrr«rrar|nrR?ftH^ wwrJ T|^ vw 
«tt ^ 3tt x# | , grt ^ ^ af , „ 

■^i* .<r,«r <v sr^ arh w ^ w ar wft <if ^ «mntr m sr <rc 
^**tirm«W ^«r>v>r v *N & ater | . ^ «r*r « «T 

■^R fr ,|, % ^ ^ ^ 

?jt ii;|gYf^ , 5 




irfe m 5rferferr ^er ^tt srrc m srfcifoT ^n^r $ 

3TT5PR ^T ?fjt* %S <T??TT I 3PT *T*f ET^ TlfST % *tf 15° ^ ^tcTT | 
3TfT*ft ^*t) cTS ftw SR^^T <??cTT | I 53 T>iT W% fl«J 

^T *TPT ^tcTT I 1 5*ft 5*Ptft *lfcT ?fi cttsrcnT 

itcTT | I 53% ^TTS 3* fa*3T ^tST ^tcTT STTcTT | 

3fk *rfcT *TS £cft STTctt | I «4 TTt% % H° $tcTT | 

sr«rfg; q^r ^«tt=t $ <\*o° sre sttcTt | ctst tln*r btst awtg[ 3H'3°V A 

*T jtcTT I 3ftT W?Wf <FTE£ *r% TF<?cT*T 3^ *\9'<| V $t arTctt | I 
t>** % ^T-*TfT ^9 73% ^T ^ROT ?T5 cft ?Tff | fa S*T ^T 3TT^R §t 

3T?3*r 3 ^ter-^sr §t ^rrar | «rr^ ^ | fa ff ^t f*t ^t ^^-^ctt' ^cft 
1 1 *t$ *tct ftngFcif *rt | i a 

w fcra( % answrm *t tth *r st arTrc <r**r & *nf ^t f?PT;sa*f 

fft ^ £t cft ^ % ar^taTRT 3 sft *f>>T <T<*ft <TC 3PTTT SS^t ^TT=3/V 

fc?r ^ ^T fsr«MVVi-** ^l» 5*rf% angfw 

<TC?§ 3T* 5TfcT ^tST ?[tcTT | cR ^tW 3?TT ^t^T ff,3*TT % TT?ff 
3 *st$ sr?cTC *ff ^tcTT ^TST fr ^tT 1>T TT*T Circular measure t ^t «TT 
3tTT ^> ittt ^ettiT ftf?r *t T>^rr ^TTcn ! 

^ . *HBTOTtER!IT % \ o ~ \ \ 9^t^t *T MT?f W I 



^ SRTTT ^ ^TT ^i^r 3<T3°'^~T~ t>~ T3* 1X / V* , ¥ |r 

t nw *rt> ~? tft ar— — 3rf?— pt ' fr ?ft 

^T 

tsrsr ~t?t <re ~r ~r?r «rf t Ig- ~r ~ | sg% ^r* * o • arnt ^rrcrr 

| ~T ~T% ^ter <t~ W | I ?*rfaqr fa~?Tt |f 3>, ~ ~ ? 

^ST *T ^TrfT | ! SfTf>q qf<; fgft |<r f— r if 7 ^T FTR §t <Tt ff 

sttt ~ g;af % ™r?r |fit fr ^ §f~ g?rn: ~ ri? ~?t sh?: sr^t st~ 

w— — — — 

~ft~~ ( i ) w ~^ ~t sf<? i $ *r ~jt fenT w~ rit, 
vt = ^""^"^" 

art* Tf? ~ ft~ ~ % ~ <tst % <\ sftf srm at, 

— r ut\ ~ fta~r (^) ^rt — *>— ;«r (3) % *r*roff ^ — ^ ^ 
*rr+* 

— r s~ ? g- *t ~- ^tt 1 1% 7 ~ r «Jt^ ^t ~f*r 1 1%— — t 
<(t** ar~ ?r — r, %?sr - — — ~ w arft ^5% (eccentricity),.*. | ; 
~fTfir f~ft t % ta & ~j*t ~fir ~5 «ft $*t *Wt | ~r*t *ttf 



% ~r~r 



srsT % m§ & *mr ^t tt^^ -^r *TT?r fawr*r stktt l** i ^f * § 

fTTf*T «Pt f<t f?TT 3fk ^T+^ *0*T 3TCT ^t *T*STTf | I 

ST^TT *T ST |"0 *t 3T«T, T *t 35$T ^ ^TTf*T 5«TT f \ 

*gfcr tr^t st^rt #«rr stpt €t t^rt (Radius vector) q fa 

^t |Tt *t 3 7 ^9T ^ ST«T ^ ^tT 5FTRTT | *T ^IJTT 3fT ST*<TT | — 




l+*X«Pt*n* 
ft ^= T V==-o'<lV? 3TTT *T ^T ^3ftT TOt ^T 3Tc!T 

l-^TT *TPT ^+^X % lfT5TTg^?T *5?3cTT | 

tf«t<T *r f9T^r | : - 
— «^«l+^r ^t^TT % 

*f<T*4t § 3fcR (*tf >T kadius vector) | I 

3*5rer %g It st* seKcn § i wf^ ^ f<re |3tt fa fff 3 ^rn: 

- _ — t i >- — i — » — * — ' — — ■ — • ■ 

% 3TT^ft«sr ^stlTCHTT ^t Geometry pf Conics, Chapter, II. 
proposition III. r 

Loney's Elemente pf Coprdinate peometry, pp. 307 and 
229 (I9l0edition.) 



mmi | btYc <prr s*r tf mfir <tt | i ttrit **r* *f ^ srSns 
$s | fi» -y*t tf % ^rff ajh ^rit |f *tf?tr % arror *t *stt *rrtr> 

| 3ftT fT ^ ^STT sft 5Tlf%T ^tTT | I 

5f foTT *PTT | I H$ %q5R ^ T q^ T ftqTr | I 

OTR TOTOTT T*TT | ftr ^ tf cTtsTcTiT *feT S*' V' afa *TT* 
*T^PT fiw ^T | *R5r»T lfcT *\s' <j V affr |tff 

ott -^er^r t>nn V 1 , *3 I fc ^rrt ark 

JT^cPT qfM *f 3ff 3fcTT |t<TT | TS*T*T Ttlr ^T WTT **?qT- 

*5tt I T £ % «itpt | sftt war fTO % tt^w«t affr j^srrt arr«isrcf tf sft 3f<rc 

^TcTT | ^ TreuiT fsr*ĕT ^T^y» 3T«r^T ^^cTC § j J % SPTT?T | 1 ^f^ 
f>^ % %kafa 1 : U ,\ 3ffT fTC lfcT % 7fVl*T *T 

1 + A = ( ? + A ) * **^cTC % 
,\ Tf% % qft^!T ^T <i : (<1 + ^1) 2 | | 

f*rcr smrta- stpt *ft <nuf stpptt r% ?r$ w *Wfir 
%r «rw'% ^f % ar^rc sresrar 1 1 *ft oirm 

$ft % srf%5rt«T % 3T3^tr ^^ctt |, 3Nff f% rWr q*sf *f stcrptt 
^f I^t 1 1 ^rf^rq sffMt*r ^r ^re sitt^t % *if % arg^R 3t«Nt ^>^t % 

^ % JTfiT5ff«r % 3T3*TR ^?5T5TT | I ^f^q $ 



1$ if <r q^ ^»r wr?r |, ?r ^t ^tt ??tr | sfk * q t% ^ 
vN 1 3ff ^f <i fw 5f ^5rr 1 1 ssrt st^r ^rr ^f ^t **n* | srt^ 
«t t ^ u>r 1 5ft ^ri fcr * ^^tt i i *r, % «rr *fr rtw 
^crqr^t q s 8fKqf#%mtff #i^r w sf ?rc | % 
^httt *pt# 3tt ?r^ 1 1 i ?ff ctc^ q ^tt 3ftt q ?ft ?httjt srr #^8r 
I • ^r ?f q ^r f% r^msr ssr |tt *r^ ^srr srr ?r*5rf |, fsr^ 
q | sff < t%55tt q *r ^rr q % 1 1 ^rf$r^ 





W ^ sfcTBW= < *T T fa X 
= ST ?«TTfT *T 3>>fte %»T X 

3ttt m <?*ft 5f>T toi?r= < *rr <t at x 

=*TT ?«TT?T 3>T ^tort^T ^T X 



(TgT)* 

(wt)* 



^TT ^T^TPTT 3TT | fa 



oc 



(^jf)^ (^) 

' 'STT 7 *ft frT STcTT^r 
& $T ^tortar 3fa x 



3>T 3rt<jfta ^T X 



(<mr) ; 



^t ^tgTY? ^rx («rerj* 

^TT *UT *>ft2T%TX(TOT)' 



£o ^f t%3T?5T 

q>r ^"Htg - ihr x ( g- ^t ^f)* . 

STT spr ^tnft!T %»T X (ST * 

f — - — ■ 

3T X X (*FT ^T 

(*TT *T **r)* v ' 

f«rs |3rr fa *r <tt s art* *rr «r tft *fff *§rs str j i 

% €tsk tsnnr 3r *r ?srw ?r£r * |Mf =ft tot ^tt 
*ra><rr 1 1 p> sf>T «pft % wr «ptst sfw*t: ^Riro fer srtt 

j, **rt>q surt! % **ff ^r W 

(^&SS . tfS[ft) s (W*)* 

*rfc ^ *prt *t f ft i *mr vft «n*r cft 

=,Vx(* 3 +n) ¥ =^x*( ^+^r)* 
=^0(1+*^)* 

=,m°«+i x (.w)+ jx 1) (.•.•*)* 

+ijx|xa-^)(j-^)(.v^ 3 +-} 



ff o (<i |o) it Sr i ^rspt srra ^rr <t<tt sr$f «tt fo 

wf?B3t % 1Tff *f ^ IWTT" % ST^rc Tf^f ^ i I *T* 0* ^f <W 5* 
f?WJff tf ^<TTffT ?Tff aRTSTOJT ^TT *T$t I ^% ^ * *f fff5 

fep tlprasirit p^i3><f<r |t f?r <*t wr | i agp*r ^ f^r«T erta tspnrt 
% sttsttt ^ t%5 T&n | ^ it% % tVpt «^snct i, sat % tpt # 

5rftrs 1 8ftr | :— 

<^<?rT Ppt«t— *fik w>tf ^T^ft ?rt%> ?t «prpft srpr *tt sr&^ ^5 ^tt 
ert 3TTfft 3r^?r ssrr *f, w tftst $ *ptpt tt% ^rat |f ^t *t, 

| *RT Ptot— «iter *n ^Ittct t ^TPTt ^t^ 37«ft ?rt%> % TRTprc 
^tcTT | aftT ^ Tft#r ^ar *rtsft *st *t farr if jterT | fa*r fc*rr *t srffc 
sppirt wt ^t ^t i 

cjt^T f>TITTT — STrit^ fsP*TT *Pt *f<Tt%*TT ^tctt |, 3ft TTTTTT *f SP*T 
,*PTPT, <TC§ fc9TT W fVi3 |tcft | Sllt^ TSP^TT % *PTH <TC^ ^T% 

f^3 fc5TT 3 5Tt%toT §t?ft i I 

^ f?nrTT wtEts | i t>%^ «rT*r^>rCt % tsn? Tfafa5TPT 

(Dynamics) % fsrcft TFT ^t <T?*T ^Tt^ i 

%q*pc % 3ttt ^ fa*prf ?r ^j^t *t v% fas fo*TT fa spSte 
^ $*ft ifrftfi % ^ttct ^r t^t |, f^?r?t fem ^f ^t srtT | sfa 
f^r?ruT ^ttt^ ^f % *f ^t % ?nf ^ ttott tt^^r ^tm 1 1 %T«rc 

% cft^ f^»T *t ^psr ^ ^ firefWTf* <?*^*t T^T^t ^ 

Vf ^t nt% ^t ^T ^^?sr ^=ft | afk wt*t ^ t%^5JiT<¥t 

c 

5^?srr^^ir %st?cT t>^T5TT f sft ^ | : — 

53?T (malter) ^T sr^ ^"T ^ «ft ^ 3n^t% *PC5TT 

I, ^ft ^t ^t ^rsrt % si^ 1 ?)^ % 3T3STT cT«rr ^t % sta ^t 

^ft % ?W % f^5ftlT TTHT^^TT 35*Rft | I 

arwT^ tro *tot i f^ 2rfe tW ft«n: f^| % ft>^t TfcT*n?T 

5W ^5T ^t^t 3rm 3TTT ^WT?T TT^T ^f STiTR ^^9f ^^1% cft *T 
f3T^T ?T% ^ 7^T | ^T^t f^T ^ft ft«PC tVg *t sft^ | I ^ *TcT 
^5R^?TiT (Diflferential Calculus) cT«TT Tf%f^5TT?T % ^nmt «TT «^T ^f 



ft S^cft |, *ft qt& iSTTJTlt I %Q 5PT| STSTROT ^NcT % ^t 3TTSR 

<R f® r^ren % fas *t 3TT<ft | P 

ttjt sft % 'sr' tftt fsr?g 1 3fa fatft ^5 w ^"tl *r % 

^Rt' 3ftT f ^TcTT |3TT ^ m T *T ^ «Tgf *T ST<=r 3RT T^T | 3fk ? 5, T ?i 

*rr ^ ^sr ?rtrrJT ^rer *f <i <ra ir ^srcrr | i v% nrt jtht <?ft fo 5* 

^Tt* % TTR f*T??T-fflFT | 3TR 3TR cTC» ^ fer*ft l^T $3T <R T^TT | 

<nr cr^ nfer tr^g (uniform) T^ert | i *r ^ *r ^ *r, *t t 
*r *r ^ tsnjsrt* % sfcrc>?r ?ft *ptt?t *rst *m ^rrt^ 1 

3T5T STciTST | fa ^TTTJT fTM if ^ 3>W *T % ^Tff 3ft* M §aTT 

Sfa<B?r «rmar 1 1 *rfa % t^t % arp-R sr ^ ^or ^j«r 



5T 




1. *T| 5% Heroes of Science : Astronomers % yss 
% sttĕr <R | i 



sta *ptf stsrt ^ «rt t^t | ^ ^ ^ <rc qitf j?rfa> ^ro fr|f *K 
*jt | srtr ^ 3rq^t stp^t ifrftfi & atert $ srr t^t |, ^ % 
f*nt fsr <tt. 3% <t snrar 1 t& fr *r* % f^ f© ?r ^ srftr> 
qr brw *rn?rt ^r^, t%sar 3rq-jft qf % q?t srtsrt $t ^ 

^STt ?ftsft ^TST 3TT 5TFT I 

f5T^r %m i qT | 3*r ^ q?t <?ittt sjtpt st * irt> ^ srs 
^tt *rfai ?r ?nt <fr ^ q*r *r ^ ^ g spt ^t srtsr $ ^ <r tt^ qr 
3fk q> y 7 w gtat ^r |W> ct«it i q- 3ft^ t ^ shth |fit TO"ffp nter 
*T qitf srtc ^t ^ttt t <r tf »r srk *r % ro<?rT st 1 *r v t fe$gr ^r 
arran: ^ q | sft ^ *=r % sror?r | srh ^ sr ^t *ftsft t^ t if |, ssftrrr 
^-irrcra: % arprc stat sr qr 3fk *r y 7 % st^gr *rcr* f 1 
Tf 3tt^«t ir" ^t ttr f?ror *ror | fa *r m m, sr y t ta^srt" % 

$^B5T 'ETOTT | I ^t>Tq ftT£ ft TOT fa *T <I 7 3ftT *T TWf 5f *ft 

7^* *ror?T | ^rt ^ ^t arrsrrT, ?r ^ tt | s*r%q * 

?tjff faf 5r ?r ^ srtT *r t ^t^ctt ^gTart % sfta Jf 1 3T«£rt^ t <t ^t 
^t ^ % ^rfrr??rT 1 1 sr q- % ^tjttitt?^ *t ^ ^t ^t srt *r ^ t^t % 
f^l ftr?r 1 ?R t t t ^nrTJTPcrr st^ ^r 1 ftr^r «t 
qr «tt w wra »fft ^f 9rfe ?r»rt ^t ^^5^7 <tt qfro; q^ 
wf^ % ^ »r q-T qf^r, ^ftrq sws ( f^ qr ^r vt sr^ w 
«t «rt 3fo ?rr%i ^ % ^ttw 15 y <r 3 ror ipR i ^rftn? Tfert>?rPT * 
'»Tfgr % snrmrerc *g^-fonr' (parallclogram of velocities) % 
^rnt |f % ^ttot m % y t * »rf% % m«r y t *rt% ^>r ^t 
*tht, awtg[ w f^| 1% v qr t\?tt >*t sft^ «ft ^rJf m x q?t 

fe?n Jf y % ^t^h ?t |?r<t nt% f*rw T*ft, ftre% ^ q>iT »r f^ ^ 
q-|^T 1 ^r%q w?r f»r?r% utft mfm % ^ ^ ^t artr 5?t 1 ?*ft 

n% f?rs |t ^?jt | f* sr^sr sfor % qrtw f^|3ff »r, ^r, ^ qr ^rt srt 
^ ^TTdt | ^ % ^t f%?rr ^ ^t WTcrt S 1 

3T5- q7f«Rr ^TTt fq> JTf ^f f 3T $5- ^T*t?t ST^^r ©tst-^tst ^t % 

srt I srtr, ?r % ^Rt srt^ f ^ ^rrsrr qfT sre^^ stst-wtet ^ ^t^w % 

^Tt?^ %TT^ 3f ^ q>T 5^T qvC?JT | ?ft ^ 5RT3: | fo ^?r q"T ^r ^t 

fkm % q>Ttff ^tt ^nt i ^r^tr ?t| %s | f« ^ stijt: ^ 
(curved) ?rm qrt ?r ^t sft? ĕr «rr% ^l?rt ^ 3r^qf^®r^ (continuo^ 



STffR % *$X1 fWT I *rfe ^ĕT^TT ^ 3Tt< 5T3T fe*TT *5TR 8TTT 5Tg?pT 

eta ^sr icret ©tet ^t srrc fo ^wt ^tl hVtt jf T ^rsr 3% arTrr ^r^t 

TOTT 3Ttf€?T tft S$ 5TT*J ft *PRTT | I t%5 |"tcTT | f-,» 

irfc w^i ?w fasrt f>?§ % ^nrt aftT tpt <rr ^*r fo gg% srttjt 
^ptst ir ?sprra tfr 53 ^«r <tt *ft 9rfor t%T ? cTT vr*ft §f | ssr 

f%«TT f5F| ^t fo?TT % | 3T*q?c^ ftsn; f«r?§ S€ ^t faT?cT? 3TT3>f%cT 

^ *T ^t ^T ^T TTT^T T9PTT 5TPT 3ftr W, % T I^TT% ^t fo>flt 
% FTH, at %T^TK % fa*T*T % fas ^tcTT | f¥^T % ^PCt STtT 

fJT% ^T% Tr|f ^t SPT^t «Tf*T% % f%CT 3f> ST^cT q>I*T 7^t | ^ \ *T ^t 
^t STPPTT Wfacf | I V$\ ST^R tft 3TT% ^q*§f ^t T| | I 

sfa<*T^vit^ «rmt tt| I 
fafaq&<* *?sTT5t?TTHq*m3 \\\\\ 

v% 5TT^r*rm^ r ^iT «rmnnT<m<l% nv9ii 

arjsn^ — (\) ^sm sttt^ *rff ^t ^% ^tct^t tt§ ^t^tt % test? 
% ^titr 3tT* *tt sRstt %ft srcr% ^ % |£T j i sre ttct tt^ %qfts*T 
q*?| ^ ttt% *rr «iso % *p*r |0 qT t|cTt | cR 3*r*t srr^rpr % 3tTT 

^T W | 3TT* ?Tf % ^ TTf?T ?T ^<t TT T^T | cT^ 

^e^t 5Flf?cT^TT % 5f$T*T ^T ^cTT | I 

T^H" ^tt^^— w^T ?t^f ^t *rrsrrc<T sr«f v% | fe a$ s^t ^?t% 
qTcr % ^«rr=ff ^"t ^^t^t ^irtjtt ^rf^ fr ^ st^> sjt^ tt <tt | 3t«t^t 

f © 3fTC «TT ?f>WT ^T f3TT | I ^ 3TTT TTcT ^ ' ^ ^ ^T? 
§f cft ^5T^T =^Tf|^. fa W| 5>rffcTftT TT | I sfe ^ TTcT % STT^t 3Wt^ 
"JT^ 5> qT'^ H^ " % 3rt£T^ f ^ ^ ^ ^ ^ sf>lf?cT^TT % ^tTT ^T |3TT ^tTT 

sftT irf\ qra % t^s^t ^"t q^ ^o°| |t t ^"t cft 

sPTt%^ % Z?m ^CT f 3TT vfTTT I ^T ^TTT TT| ^>T VI 
3Tq^iT JT|f | | ftj f^«t ^ ^t ^SfTT ^cT^tT % STcM % 

| ^f%q ?Tf ^r^ 3>rf%^xT tt t^t i ^ ^t ^t sfh: ^tt^tt t>w 
?t fV|3ff qT f^ct gq ^rm «Tf% | ^ f »ff ^tTRr 1 1 ^ 3rq»ft ^stt 

^T 5t tV|3ff qX T^TT I ^ sPTt^T^TT ^ TfcTT | ST^TTT ^TT^^tT 



'rWT^TepR 



% 3x[T. «TT St><OT ^ gq % 3T33R gTcTT | , 5frrf%^TT *T SrTT W 

<?fF*f?T tf 3ft £*t ^tcTT | 3*ft fa&q *P|ct ( I ^ ^tcTT | 

sft sfTrfaTSTTT *T TOPN SRTcTT f 3R *W (sFTf?cTf Tf>q- SJ*) ^ £foiT STTcTT ( t 

srpK—OO P" sh: ^sp %qTcr *tefY*ff & w£w {%, 

o *r>t if fa% gq) f$pnr % «rssrc gft | cr«r ^ctWt 3 stt^w ^% 
^t aJTf?cr^r % *tt sfwfr 3*ft jrerc ^st lct ( 1 

ftirrsT irrwi— ^ ^t*f if afr to* ^^ttjtt t*t ( ^ 
^snrr, *r»m, p afh ?rffT % ^3 ( 1 f sr afk st *§i % s*rH 

5TTn^ % TSn? *f ^TT ^Tf$* f% 5?r% JjiM^ TIcft *T TTOT sfa focRt 

|T ( 1 st> srtsrr^ qrcr & qj*r tv§ 1*0° & ^ ^t cft ^ spt^tt % 
^it 1 " ^ 

*p»s?iT?qcmT ^sscTcit ^qf^ ngn 

^^T?^q^cTc^T^5r*r^t*^f$TcT; 1 
l^ct^qf ct ^fa%facTT: I H o n 
STcTt %W g^ST qfcT*?1^*^ | 
STT^^niT^cT^^ 3*rtfcr tTPc^^T^cTT: ll^li 

3T5^— («*) ^r *r§cr 5Tfr ( *f srq% g^r 

^|cT 3>JT f<t*TcTT ( I ^S*TT 3>T qo3ST STST ( 5*rfatr ^ f%^ T | j 
(1 = ) *T*T?r 3TTf? ff|f % W5T SgcT St% ( Wf^^ 5T% Wt^lt^ 

^r ^?r^t ^fcT 1* cr^ ^»t ^r #t'^ ^r ^tct ( t (<n) ^r%^ ^ g^r 

3fft ^f^ T ^ ^. Jm ^ qf cTT ( I "53 5T^n: IT| iTf 

w sdtsrH^ JT^t^ ^^crrart % |it srt?: it^ *rrg g^spr ^rrcT |^ 

srr^njr % ^ ( 1 

*rf?T ? qif? 5ft 3T7^ JTSJTiT ^aTH ^ qT|t 3T%^> ^ar qf^*T 
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?sfacr v$i % W5ff ^sm § *rt steT ?nrar ^*rr t% *m 

^cJTST t«T <Tf ct |, 3TTT ^ f?T9^PT t^T fr IT% T^T «TgcT ^t£ | 
f^Jf ^tsTt^rt 3TT* ^St^t % STT^T ^T SnTT* «T^cT <TfcTT | I 

<R?§ V$ ?«U^ $ f 3 <R«T *TT <lft®*T |g % 

37R*T | ?T§f # *>SrT3Tf % 3TJsf>R I $t *PSTTijf ^^tT % 3TPPR spt | 
fiR*?t ^rfcT (eccentricity) % Tf?TT n T & ?T^f |; 5*ftf<»rq WTT 3TR 

?srr?rt' *f 5^er: srr qfcTT |, s^f % w?ff % stt^r % <irR*r h^It i 
?TT^TTf «PT srr* frs% ^t *TTftort *T *<T*a: ^ttt srt *r<t <ttw ^t 
'f?ir<w ^Fft*ft' 5«s & ^rt »rirt 1 1 sngNrer <i°^ 

^T^STjET fferTT T??T T*5cTTT SOTT I 
cTOT STrSTcRT ^ETtSTT agrarlWOT TfcT : II $3 II 
cTaTtfT9ft5TT ?ft5TT^n *T?3T *t?<TcRT <JPTT I 

^<ftfcT Twsn^irr *n ^t ^^tt m^n 

arg^re— (<i^ <?a>, ^5^, ffcĕr, ^ *t ? ?t, spt, sftsrcR stk srtsr 
ttiw 3TT5 st^r ^t nrlrcT *r$f *f frcft | 1 (<rj) ^ *r 3?fir srtsr sttet, 
*t?<?cr afte ffir it%^f *ftat ^tat | ^ ^ ^r *rf Tfcret 
?t=ft | ersr TT^r-^ if 7^®* ¥r <rst Ejrt sttctt f jtt «to t? err | stIt 
% <tt t qt ^^ar 3ftT f t£<*r Tfcr*rt | ^| TfcT 'T^TcTt | wtt% <rf 

*f ^?ft lffTJlt ^tftt i cTff ^f ^Tf?T-^^ *f § "Tf^ ^t 35I2T sriclT |3TT 
^ Tf cTT | I $f #t?ft TfcTETt ^"tcft | <T3 ^ ^TTTt 3ffr ^r^ 35F -*lt%^lf 

^rtt | rT^ ^pt ^^TcTT | I 

ft"#rr?T ^ieit— ir^ f?T^-fw^ *Ft%^T 55 ^ ?t srrat | 
^r°t ^*tt% f*rerfcft' *f ^t ^t ^t^tt t*tt |, w"tt% ^rsr 3«^ a?^^ 
^r^t ^rr«r*ft rr^- <nr w^r ^r^ai^t ctt^ it^t swstrt ^tt ^^cTt 1 vfk 
ft ^tt 3Tfir vft ^t wtfcT ^ ^t qf^sPm ^Tctt §t «rm f?r^T ^ «ft 
=Ff sr?r>iTf ?r %s ^ft ?t n^rr | cft n% ^ ^t «*rsn sn ^t^ctt | ft» ff^t 
% ^ ^tts »rfcTirt %?r t? cft |; Tgftr *t«tt«t ^f ^r^ t^RcR ^ 
^t ^TTrTr |stt ff?f ^t TfT«r»Tr TfT 1 1 ^^T ^T^-sT ^f # * 'fasrm' 
W *i 3 1*5 ^V^5 7^ at f^T «IT er<t ^ ^RcTT f I 



irfe 3TTT *T5TT *r ff^T HTf 8rk ift § *,*A°A*M,W, 

l^, 3° » q>?rf«r % srr: q^ ^ ^ $tt ?t €fa $5 ^Nri 

5T?^ ^ % Q^fi t*f> ^rSRTT f^5Tfi VK t'j 3TTT ^f 5T% % TI?T «Tf |jt 
5TFT 3ftT p*RT*t *pt 3TT5TT ^ fo SRSta ^f TOT 3T"T% 3Tq% ^ % *TTff 

^fr ^t 5tr fo *r«r q* §t ^rtsr *f f<?*iTf qf sfk *r*r shtr ^ 

OTT §t ^ ^T %^T TOPC *PTT?T*PT fa TT^T ^MT <^ 

ir, s*r*r fs ^rar w fow *r, crtsrcT *r, ^t 

^ *f, qt^t ^ *T, B!5T iT, fa?rc *f 

3TTT 3nSoTt ^oo^ fe ij, %T\ *l*r, cfT fa?T ST^R 3| *Jf*RR 

§qj^t f srTT^t qfar*TT ^tcY sttjt qf*t 3% §t ^ttt-t^w t fff fe?ft $ 
*r*T spt qt>snrr *RcT g% fe<frf q?% 1 1 sf crc %^rw ^r ^tiT fo 
stttcTst if ^nr^T er*nf *r qr v% f ® 3?r? ^km^ %e tft strT 1 1 

*rfc 3tft .*ft % <tt*t * gf ^ta* ^ §ft % ertsr^: *ftf <re 
§t*r q^r $r %q % ^tt^ ^rar <rt srn^t sft 3fft gwn: t*r 
fa?Tf qf% ^t e**r q«^t fasTt%*ff *rt ^ % ^ ^t ^tit^ *f 
f«^rf T^crr | t *ptt ^ ^tt?t q^?TT | fc ^ srrit stt t| | srk ^*Tt 
3tft q?cTT | f^r vtl*qtd |t t| | srt^ wrt v& §^ * f^^Tf 1 1 

3?TT ^T^T^t" % ^T|TW 3TN^t f^r |t *rt ^Ttt fti ^T^ ^TT 

<tt*r* ^ftf q^ wt vt qt\srfTT ^ cft stt^ srt^ ^ttcn: sftT 
^ftff ^t nfcrjff ^ ^t ^angro f fe^rT' cttt '9ftm 5tI5t^t' Tfirqt ^t 
fcrwf twrl W 1 1« «jwlt ^tt ^ftf qr fWR ^ 
wff *t iriW ^ f^«r«raT feft t « othi^ % Wt ^t ^t 
OT^itStjr%— q^^^^T3ftq^3rtT^%^^| «rt^ I^t 
^ qrr «ft $f artt q^r % ^r^< | 1 ^ % f^ |9 ^ % ^r^ 
ttw cr«rr ^3 f^«t ^ i J 

fa3 Jf 3T3T ^tT 7Tf9T-^5P |, fsRT <K ^ |3TT ^T tT^ 
^f <£fT ^TTTrTT |3TT 3TT=T T?cfT | I ^cr-ft^ f^^T |3TT | 

«TW Wf t\^5TTf qf cTT | cT^ W^TcT ^5 ^T 3TT^W ^TcTT | 3ft^ fer 
t^T TTcT ^ | I Vft * WTWr TT* Trt%^F ^ «nit ^ ^T 

'nrr 1 1 wf^ t>^-f5r?r *tt*t q j : ^ ^tt? t>wt istt | ^ m*w 
H *rpr*r ^*T^r ^rt^ i %^r *t srr^ ^n, m< ^ 




| i srrciT ito % ^ tftz an% ir<r *tt?t srrx**r ^taT |, *r| <n, 

TtWT 3f ^TRTT §3TT 3TT?r T3"cTT | I 

^tHjt ^ar Jr ^ter ^ ^srr | i strr ^at gf *r' 

3f |, ^ cf q^ <rftsF<TT %eft | i f^iftnff *fr 

V*tft fe<JT§ ^ | I ^ % ^ROT ^ 5fjiff ^t ^IT ^TrTT §3TT ^TTT 



^T-^rST^cT 



j?, 3, %tmfk f^|sff vx *rft ^rt fsrcr fe$n ^r^i | s*r% 

5Tt%^5T f%T5Tl 3 ^ 5TRft | | =^5T% ^t f39TT &X ^t fcSTT % ^TT*ft ^TT 
^PTKTt | I ^\ T% fa*Pr ^ % ^STT % 3TCTTTH *?T 

fe*sTT^ | I 

*T*% ^tCT ^tT |ST 3^ *> ^STT | I TFT ?ftfa$ fa> |ff 5^ % ^^RT 
3TRST 3R3T | 3fk 3fq?ft ^T^TT *f 3, * 5cirfe f?F53fi q^ qit «ft SrfrTf5T 
feSTT $ cT*TT faTTT%JTf spt ^<T, fa^ 3^TTfe ^TpiPTT 3 ^ITcTT §3TT 
f<JSTT| ^cTT | I *f 5T H *T|? f^T | 5T|T §£T STTPT | ^ fo <T«€t q n 
| I 5T*T p 1 ^ 7* 5TT<rr | ^ <T«ft 3T<T?ft ^STT *f tV| ^ <TC ^TT^t 
| | 5fir |ET 3Tq?ft sff>eFTT ^t ^ % f^=| 3 ^TrTT | cT9T «T^ STT^t 3>$TT 
if t*Fg * *f fa?§ 3 T^C ^TTcft | I \it cTT| 3ftT f^?|3Tf % *ft 3*T§RT 
^T^, 5T3T «TST 3iq^t ^STT TT fa?f vs q* ^TT | cHT qs<ft 3Tq^t SPSTT 

if fa% vs qT t^t> |, i irt? ^ ^3?tt ft fo <r«^t *r 55 fasr t^rr 
?f ttt% ^sp qt f^Tf ^tt cfr f sr srte ssr *m*r |f, ^ t^plr 

*T fc?TT=TR TT^T-^sP ^ ^T ^TTI^ I 5T|T ^ ^T qf%qT ^ST ^T **TH 
ft»TT I fapT ^t S*5RTT % f=ft gf\T |ET 

t>^Tf Tf | li% |6T % ^T% =5T5f> ^ IT^ ^5t ^1T3TT % SRiS ^t | I 
^ ^ 7, 3fk fST ^ , f^!3ff «TT ^ t T,, ^T f?T^ 

^^t ^Tftr ^r» ^ ^ f^i q|^5f> | srsrt^ q«^t t>^Tf^*f ^t |sr ttt%- 
=ets> % tV| ? ix atrsrerr f 'w TTf?r % 3T?<r % qtqT 1 *w q«^t q R 
qrqf^fy|cr^ |sr *u ^ t I ^ ^fir^ar ^tV| ^^tst^t 

»ft?T TTT% Jf f3^Tf %cTT | 3ft? q 3 ( awt^ ^ STT^TT ^>«n ^ f^| ^ 

q^ ^tar |) % ^ar ^ 3 qr ^ % ^R^ ?Tf^a> ^ f%?| ? q* it^r ^ sr-cr ^ 
faiTf 1 ^RT f er 3rq^t q>«TT ^r v q* ^>qr ^ q«^t *ft 3rq^t qs«rr ^ 
q^ ^Mt 3fk q«^t ffT^Tftr^f |er ttt%-^> ^ f^?| v qr sr^ ^ % f ® 
jt 3tft f^^rf q%TT 1 m % sr 3rq?ft spstt »f s ?r ^ 5rt arr^rr q«^t «tt 

<| ^ qT 3fq^t ^STT ^ 3TTJft sftT vftq*f ^"t ^Tf$T ^f ^ t 
^ % *m g 3TT fc«Tf qfT I p 3 & 3 T"T»ft ^STT if T^TT 

^ q«^t *ft ^ % ^ q^ 3rqfft *hstt ^r T?ft 3fk T^t % fwto>' ^t f ^ 
7tt% ^ra» ^ ^ ^ ^ cns ^ 7Tftr Jf srrit ^t |3tt $m <t?t 1 f*r ^tt p 

7Tt% ^i> *f ?cTfH ^ fff f5T€RT ^ ^5T «TT 3TST^ ^t ^RT 



q£% fr JT^ qf JRt I ? *t * ^F qf^ if fST Tlf*M*sF 3Tg?T |t 3^ 

srs r, 5*rt>r* *rfe ^i srrq fr f sr *»t ?r§f % ^r^ri^ | at *lf 3^3% 

^t*ft I ^ if |9- f ^ S^TT f *TT 5TI?T qfcTT | I f ST ST^^JT ^P^TT 

^^>r wpttt, sft sTT^rt ^srr ir * *t * q? 3Tmnt aih q«5ft 

tfPTT%lff ^t |5T TJ^T-WsP $ ^ST V % "i cT^ STTcTT f STT fe^rf q?1T 3T«rfa; 
|ST *sFt ^t T*TT, ^STT 3TR Tt»TT I ^ f ^ X. % \ <K «T^ ^ 3TTmTT 

cr«r q^t *ft 3rq?ft ^srr $ * *t ^ ^ ^rarnt aft^ srtTt ^t f sr ttPjt 
^rsP 3 i*r $ sercr *fta *r f «r TTf?r if sttcTi f stt qf *rr, qr§ 

<*T?T STgcT cfteT ft IWTT I *ft 3[ST T§Ft ^^T ^TT^TTT, iTOpT 31 3Tq4t 

sttstt if ^rt 5P*r $ =stt t^t | i m f sr ^ *t 3 ^ shctt |, Trf?r ^sp it' 

^ § « cTO S5RT ^TTrTT |3TT felTf q? cTT | I 3^ ^STT Jf e; ^ 5 

cr* srrct-srrcT ^ TTf?r ^ *r * % 5 ere steT sttctt fe^rf ^tt ar^t^ f?r 
^t irnr? |t srml, q7?3 ^|»ft ^|et *t?3 i st* n% ?q^ ^t *ptt $m 
ff T?rfq % fa^rn; *r f sr ark qjs*t stat ^ ^t tem 3 ^ ^ f^^ 
qf | cr^Tfr q«€t ^^rtot q^t f sr TTf?r ^sr Jf q$ ^ ^ ^ srrit ^f?TT 
|3tt «tt^t q?frr | art?: « % \? ^r^ ^r |3rr ^t?t qf ?tt | i m sti^T ^t 
| m mtf ^isi | srk qt^ ^Jcrr | ^r^ ^sPt ^t stt^tt | i ^ tt€F ^^r 

| ^ *ft «t iT$f ^t^clt ^«ft 5|cT 5Tt5T gf ^TH 

q?ert |, qr*ft qf «rrrtt | sftT ^«ft 5|^t ^t sim <r? cft | i arh 

^t ^tcTT | ^ *ft ScT, |cT?TT, ZW fWX ?ft ^TT^T TTOI | I 

5T|T ^ ^IcT 3ftT 3TT?TH Ht'1 1 I 5TST ^«^t ^tclt | «^T |ST 

q^: ciw 3ftT ^«^t ^t 0t5tt% ^r^rt T^r *t^^ % ^ Tf^t | 
sr«Tfq; g?T ^?: *f t?«n| ^tt |, ix% f et 3» sr^ ^t i ^f?r^ f* ^ 

% T^cTT | sftT ^f?cT % ^T^ qf'®iT ?f fe^T^ ^cTT | I V* % ^T fWT 

Trf?r % 3Tif? ^ f^TTf q^crr | |et ^rt^ % ante if, q ? % ^f ^ % 
f s srk srr^t ^?r garr ^tt^ qf err |, q^3 ^sr ift^ % 3r?cr ^ q|^T |3tt 
qf cTT | 3ft^ f *ft % qr?r *ftx % sr ^r 3T?crT ?j^^r 3rfsr^ ^t | i 
^?ft 59rr if ?rf^ ^ aft^: gsr qit fJT^ri^r ^r?ft ^^rr ^remt ^tt^t €\ ^ |«r 

^t q>STT ^t ^ ^X.€\ f § ^TRilt, 3ftT 5«^t 3ftT g4 spt fjT^TI^ ^T^TT ^T 

% 3ft ?>r ^TT^nt ^r^ ^r^^T sr?r |tqT i ^rt ^t 3itT |sr ^r T^r*r 
3T?fT^: (Greatest elongation) ^ | 3ftT ^T^ ^X ^ % ^t 3T> ^T 
| I ^rHT 31?^ % f ® fe?F qt^ ^t ^ET ^t TfcT ^^t |t ^Icft | 3lt^ 3T?cTT 



«rs% ^tctt | «rta ^srt-wict tst ^«^ft sftr ^r* * iW $ «rr *Tcn % wtri^ 

anrrc ^ ^t sttctt 1 1 r>tft sstt if |sr §*f % st*t sttt st^ ^Tctt | i 

5*ft f£T ?itcT<t 3% (Inferior conjunction) | t 5i«r $ $er 
*>T 3FcTT S. *° % HTTT ^t 3TTcTT | cR ^f % fc*3S |ft % 33% SRTHT % 

wivn «Ht srt^r *t fsr Tff t^rrl <r?sr i fsf*nr, ^ttctt | fi> |^ *t 

3R=5f TT^BT Sf |t 5TTcTT | w¥f«P |ST TT^ST ?f ^t ^ct-STWct fOT «TTcTT | I 

*rt<Tft gfc % sptt f s q^ erait ^t% >t? p- <?Tf|% ^tt ^ srtr sttctt | 
arh sttt ^r*r ^t srte, ^srfaT % ^sr srp ^t srtsr v^cTt | srsrtcj 

TT^BT if STCcT ^TT % «ft||t fc?rt $ T§ $T % qf^T W STTcTT I 

srlrc ^rtor % T^r ^t ^?zr «jt* Sf fc*3Tf ^t sttctt |, cT* ^ct | fa 
§s ^tt g# Sf ott ^t ttt i fsr «n $r Sr qf^r ^t *m | crsr fq>T 

fo3Tf ^ STTcTT | I cT?ft ^T«FT TTTct | f TfcT **ft T5Tit "*t f^ §t fcTT* 
*f *TTf ft"t 5PTcft | I 

5¥ srsrc tttF ^t"t % qt& *t*t anm: ^ ^Tctt ^TerT | *k 
^nr t^ smr ^stt ?f \» ajTT t; % sft*r $ ^tctt | ctt *it ^4 § 53$t 

3RTT T^tTT fT «TTcTT | I fa>* ^ET ^4 % TT?T ftcTT «TTcTT | t? *T^ft 

if % ^ct^t qro ?t sttctt | fu 3rfe ftsrr£ i^t q-f crr i ^-fasT?cr % 

3Tr[5rR 3T5T 3RTT <iV SPT «TTcTT | cT^ SRcT ^t«TT TTTct | I 5ft 

^TT 3FcT^ ^ ^t «TTcTT | cT^ 5T?ft* q^T«T %fcT3T % 3lTcT | I 

i^ft ^9TT Jf ^ST arfa ^ ^t ^T^ft |fcT (Superior conjunction) ^tctt | l 
5TTS<t 3fcT % ^TIPT ^ST Wff T|cTT | I 

m^ft ^fcT % ^TT^ ^ST 3ftT ^tJTt ^Tift 3ftT q>t STTcT |rr f??aT^ 

7fcT |, ^sr ^t ^ ^t"t % 3Tfe^ fe 5T»rct | 3r«rt^; sr^ ^ 

^ 3RcT ^tcTT | cW % 3T?cT ^T^T 3rfsr^> cl^ ST^cT T|cTT | 

3Tt7: Tt^ST *f <U % ^cTT | I 

^ f$T*WT T^T | fP Tf^T ^ ^ST cT^ 3TCcT ^tcTT | ^ ^ ^tT. %Q 

sttctt i^ ^r ^ »|t ^rrcTT | sft? 5^ ct^ ^Tctt | 5Xf 

3rfcTT ^t ^T ^t srTcTT I I \KVt ^T^ 2T| | ft> ^ttcTTt 3fcT % STO ^ 
'JCTt ?T 3fcT TT^T T^cTT | ^rf5TT 3?R>7 fw TfT f^^lf T^cTT | 3fh 
cT^ gaf fc 1^° ^t f<t cT^> ^t 5TTcn cT^ cW fcwif W I I 

TT^rt 5t% % 5fJ»nT ^sr ^ ^tt |7 §t ^tctt | ^rr%^ ^t^t fc^ stsr 



fkmi t?ctt | ^tx 5fsr 3*nft fft <\x° T^ctt | cmt feqr ^mr 1 1 *ft 

«(TtcTTt ^tlT % STTiT 33% T St^cTT | 3?^^ srr^tt 5% % 3^ ffSRi ®T2T | 

f s*t ffrs ^t T*rr ^>rr ftr arar ftit % qt$ ^ «rict ^ 

^JT % ?cPt TRT $t «TTct | ftj 3Tf<f & ft*frf 7f ct I |f ^srt* % ^T^ 
gjT % *TT| ftrcT% 7TST |f ftlTf <Tf *R>ct | I 

ssr arta ^ sfat ?T|t ^t ^$rii| ^t *>$rr % *ftcTT | ^rf?r<$ 

5ft *TcT ^ST % fa<S ^ f ^ I W ^ ^ ^ t 1 

| ft> ^ ^STT ^ST ¥t ?P5TT *t *Tft | ^Tfa^ sttcRt 5% % STTST $sF 

& arc*?cT fMrs ^t srrcrr | i ^srta *t ^ <u w artr *p> ^jt Sf 
s*ft st^k ^rar ft<snf Tfcft | tst ^*rr $ sr^tt gtar % *PT*r strit *s 

<J5 *rt?T ST^ct |, Wfftf 33 ^tra- 5*T 5T^rf9rcT fif^ jjTTTT WWt T|cTT | I 
Sf f 3 5TO*T *f |t «TTcTT | cT^ % 7 T SpPT^TcT ^TTT %H 5ft»fi ^t ^ ?t^cTT, 

ft?r-ft;T fa«r f ^ srt%cr ^tcTT srrcTT 1 1 7^3 sr^rcr arfsr^ ftr^rcrT |, wtft> 
|tt *>*t |tcft ^rrcrt | ^jM^ ^fecr ?r§ «tt <tt*t % ^rt artsrcr sR>T$r 

ScTT | I ^tcRt gfcT % *r*R !Tf ^T Sft\fm HTT 5@pf ^t sftT ^tcTT | ^rt%q 

l?T^t ?r^ % 3TTT ^tt sr^T^r ?rfr t%^rtTT srt^: ^ q=P ^t^t sps% ^t ctt^ ^t?r 
^r fkmi 7fcTT 1 1 ^a» ^t ^?tr f^r ^r f?^Tf *rf 1 1 

f^ R^Jf TTf$T-^5F ^T %^5T ^TTT fcf<3T*TT T^TT | «T^f 1?»T5r 

srt^: ftjT ?TT»ff ^tcrr f 3TT «rr^r «t^ctt | i ?r y$ ^ | i yraft arg^t ^sn 
^r sftt TTT^r 3rqjft ^stt ^ ^ *t qfTspirr w sr^r^ *Rct | ft> ^ ttt% 
% Jrtr ^ Jf «rrct $ %) T^i ^ct 1 1 ^ t>£TcT 

*T3<st ^t ^tf ^ ^ipt ^tct i^- ?r|t ^t^ ?rsr>ct; srct ^r^ ^ $ % 
^>Tct git ^ Tf ct 1 1 ^t f^r%^t ^t ttt^t tt»tT, 9rtsim»Tt t 

T^TTitt, fk*fX cT«IT ^^>t, ^ TT^tt, ftJT TT*ff f^rf "TfcTT | I q^T5T *t 

^ 7fefTT ^ f^ Jf ^?t |tcit | ^rf$rq ^ o ° «pt «t^tt ^ _ e 

s * 

f^T ^T f??T ^TcTT I srt? ^rT^ ^JTiT ^f % ^T^TT ^ctt 

t, *rotft? yE^t qpt «rPtaiiTT v ft?r Jf ^<t §tcft | *| ft^ Sf str: 

H° ^*TT^tcft|l 

ttt ?ftftr% 2«5ft 3nr?ft «p^tt Jf ft?| ^ | Btt^ tft snmt 

^T^TT if ft?| <\ <TT I cR- ^«^t TW^Rt ^t *TT5r TTT5T if *T t>?| ^TT 



T°v g^-tsrsrer 





ftw^?'— f*i< *rfcf 



fcsrrf ^rr i srsr <js*t <i£ fcr 3r arr^t tot % t>| * tt Tjpnrt |, ifr«r 

*ft v° grr^t ^earr 3 t>f ^ tt <rf%TT sftr ^t *rW 

i%tt fo ^ *rftr ^rar Sr" t>?| <tt | i anr s«rt amSr t$ for 3 



tM&dl(if<ttT< 



CPF *T STPT «T^TT, *iffa 1* feT % *ftcT7 ^f?T ^ 3 ^ % * 

^ ^t | i aw g«it .arh: *tt*t amt srq^ *stt * v <T7 

^ *t>* ?ifir *r* * f^f * <T7 arat^ <fr# *ct i^r fiwtf <rf<TT i 5*rt 

?t *0 I f* 'T t^t ^aft t ssrPr ttt^t ^pjt *t«t artRt ^stt if tst <t stat 

| I * t>*5 <TT F*t ( *PT*T *TT7 ^ % ^ * ft TOt |, 8T^ ^ % 

<rrf0 $™ I «tr ™ 1 ^ ^ * T ^ * 7Tt% qr ^** 
*r # ^TTcrr ( i ^rt fs*Tfcr tf *0 | fa *w & TOPar 17 ( In 

opposition ) | i ^ ^t i ^ ^ ^ * OT ^ T * ^ 

aw | cmt *nar Tfe*r 3 srscT ajtar 1 1 *sr farfcr 3* *ti*t 

g**t % stc^ t%^^ ^t I, **rt>r<j ito fe*r *rp *r?T ft^Tf <t?ctt | 
3ftt STsrt* £ ^ 77 ^rt *r*PT t>*t v% & ^ at ^Tct' feiTf ^rt | i 

3TST <J«*t st7 «TTT aOT*t-3T<nft 5f' 1 t>F| <TT ^tct | cTS 

5TW *t JTT^ 7lf9T * * f**I <T7 3TT7 <ft# ^CT f3TT <T?cTT | I ^ 

8ni4t-apT!ft *«rr t arar ^ tt srr^r | ^t^ ^^^t Trftr ^r Jr f« 
^rrit ^w^t sprr ^ f^ t^c ft*r$ ^tt |, t^t ifw fw % f««; 

^TT 5TH Tf rTT |, ftx ^ScTT f3TT fc^Tf 7? cTT | I 

^ ys^ artr tt^ % wt^ Jf ^ Crm | anrt^ srsr yart- « ^ 

3fh tfiri=r 'IT' 5>rTT | cTST 'TT^T ^t |ft a 3T^?cT arf^ ftcft 1 1 
Wt f^fcT ^t 'TfT5T $t ^ % 5% |tci> I', ^T ^ | I ^ WTT * ^ 
f^ 3ff cT StCT ^tScTT | I 

w?r stot t%?rf ^ | f^ ^[^^t % «ft?R^T% ^r? ^r^^ arwt 
^tct ftarrf *ct | arar «tYsrO ^Ter ^t% «t |tcft | artt %ftcT<t % ^ ^ 
*nrft ^t 70 | i ^t % st^t ^t^t fff ^ srnir ga?t ftct | ^ *5 

^T % ^ 7TR?r 3T«T^T <|t;o % ^H^TT T7 ^"tct | 3fh f^ ^TTT ^ 5^1 
3TPT^ ^TT^ (In oppOSition) ^Tct |, ^fT ^HT^T fF 70 | I «TrcTTt ^ 
(Inferior planets) src^^r Tf<^TT ^t ^rtcTtt 3ft7 ^l?<t ^ff 3fcTHt 
% QW 3TfcT 70 | 3T«lfq; % TT^T 70 % ^T7*T ^f % ST^m if 

^ttt art^ ?T ^cT | ^T^ct (Superior planets) ^t V$ 

Tf7«F^T ^ %^?T 3% ^tcft |, cT»it ^ srecT p qj| ^TTct t I 



^ SPPTC *f | f% *t ^?Tcft |f 3tf % V$ 4t 

Tfenf¥ ^t *ptsrt ^rsr ^t *r$3r | i ufc ^ 3nr?rr #ft srrc at fctft 
sppr =r^f ^nnrm ^rr *ra*rr t% *§f *t araSt tt% **ff ^tert 1 1 

3rrftTia^T?t?r^T mx ^t^clt W^T: i 

snrrr^T cr?sr<rcmfa ^t^orraTT^ imn 

vr ??r *rRpff % vg tro st*r ?vgmT 

vt sra | sr?rfq; %s % ptr *f qfro jtc^^t fc«rf ^ | ?rc 

«TR% % (g*r> W>t Tf*R % 3TR^ %) f?T5riT 3TKT % ?TT«r V5*TT ff I 

ftsrR qri«r- iT^ s*rt* v% «r^ *r | » f*r% fin ^tan | fe ^nt 
3TPt strpt ?rff % sra itft>n? ft*?ra% % f*rcr% tf*rer artr srwr 
if *M stctt ?T if i w% f$rq sTssrtsrepR $ 5w % sjrt t>jpr sRpt 

1*t I <R*§ §W fa TT53T»TTfsr^TT % $f TO>P % tsRTPT ' 1TTO S ff «r^T 

f % ^r| ife ^ jf gw, ^ ^r v*£t 5 sr $9 sRtarwnr 
3T$f3 (Experimental error) jt srrft | witln? *TW <rm p? 3ft 

7? ^nrr |, fsr*pr ^jt-^et tk nx*x t?<tt | i stft *t 'srtsr' 
totr ^ 1 1 s5T^*r % f>rq: *th «rtf5pr fo *tf *ft- srfcr fer <?tr 
*fc $trt $ ?ft V fcr * ^ «i fw srt^ «i enf * * f»r^ <ftd ^t srrant i 
s*pt|r *f *r§t ^r 5[mr % *p |; *rit% for 3 <t 
^r 3f?R 3?r srferfr?r <^ ^r st>r fr§f % sptpt | i nfe ^ stctt 

^ ^trTT 5TT* 3TR ^ft % * foqrr ^T^T cft ^rf ^cff if STcTT 

qr 5TR*rr f^> *jt ?Tjf % *t*tr ^tt^rt ar^iR itnr srtr ?fmt^r 
mx^j ft t|tt i wft 5rfcrf?fT «i ^r st^tt f ^ ^t^t if 3fr *rr<r 
srr^nr ^r^ s^t | ^?ft st^tt ^r ^Tt> ?T|t % «ri^r^rt Jf <| 

^T «ft 3fcTK t^ff Erqf ^ Wf <T T |t 5TT5TT | I %^T^ 

^?tt q-f?rr | i srte-srt^ % tishvR ^ ^t sr«rr sn^t^ strrI ^t 
m?^T «rt, f5R% 3m^Tir t {m; f ® f^qt ^r ^ few ^ ^a^? 
^t tjtt 1 1 <ra ^i^tt | ff: srr^ *;*Tf f^t st^t? ?t ii^j Tz*mt 
^tt 3T«rm «9fte?r 5F?^ ^r 3rfsr^TT ^ |, ^rt 5ft f« | g^vt t^rr 

t ^lT^ I I^TTT <TST ^5TT | fsfT ?T9rtsr^ ^VfX gf%5T | I jft% 

^trt q«rt % cr^ 5^ ^r^ fa% | f?^ «tt^ | : — 



stjttt fr^T^ft tTss ^s*rrTTiro tWt wrtBro- 5*rt «ita % 
"ir^t ^rtr "^ 2 ^^^^" w tott 3r*r *rTT<t |; 

g**T *T | I TT^T* * ^ ^ TRT tt ^RTT | t% ?f^TT *T «rf 

ftrcr ii«ptt wt ? arptT srgw sfe lr sttt st^ Pp3t 

|<r ?«TFT TT f?^Tf ^*TT I 3PW TT*TT % 3T^?TTT *Tlft tft S9*T t%5 

^ |t «r faer?t awrre ?w aff % ftnj ^rw twrir ? * 

jt S*T ^ TTt^ * T>T fa?TT % 3TFFT *mt' *t jt t" 1 

ST^TTW *T HT^m ^5Tt%cr T^ | ft» tf£f ^>T ^TO ^TT^ f^T*TT 

% fa<T af> f*m«r w 3 srsen* | ^% *%mx *ff w *«tpt ^t 
fjTwrcrr ift sr^wt tst sr ^rr ^mr ? i 5«t%q s^sm ^r ar«r srtot %s 
| «j^ 35 aisw %sr | f^«r ?eMf -^.arr% TtTwsr % itct ^ht «rr i 

TST % ^cftf^^r5TT«T T» tnfT3nSRTR' srt fi%?t sft ansrc^r «r^ra 
% ttst PrnrrtT frernsr*r % srerHTEiWT^» | 3rr% %sto ftre"t*rftr «it^ns^T^ 
% 'srwr *tt^t sn**' * tss * if *§<r srsst % m' ftra% | : — 

"...^5T^^lftl^ ffasif ?TT^r^^ I TS" '3T?S2^t%^Hsf 
«T«rT^ftl»5i: f5 I Tftm fG£T*T 5^255^«: *T5T' tl cT«TT 3TSS£T>?T 

fa5^*f f^3n*t?B?rsrf| i' ft% eRsrft%^tJT ^jsn^rt^nr ar^Pr 3f?Rr 
T^TT^^rPw ^er: %rf: w^nirt^TgwRt ^ ^rtsrRr^tTsrsar ^^tt 

?f^cTT: I f^T^5rT¥t^f*Tc5^T jrtWTRTT^ I TJ5rf^^S^T^»TftrcrT^t^TT 

«rk^TO^rt^TTOTint^ tro^: ^Rmr^r i 5rFrrs*rtftTTTiffTftr: ^sftftr: 

T^t^ET fTO«2V: T^T 3T5?TTiftJT: I cRR^TOT^TWT: %2T^ %?Rf ?T^- 

"rtwrwrt^ f^TftTfrq#T55q% i ^^t^m^T^^s^Tt^^sraTS 
9|srr f^^?^ i T^5^nft *«fanT<fa t%«it|> ^c^rr^m^t^TT^R^^ 

t>^TT: I 

"to aftT sr?^ % ^ Tftrer ?t w =pt 1 1 %*z arWt & 
^r 511*, ^w, ^ri^r, ?fir «rrr ^"t«f^ 3rrf5 i artr snre ^it ^ 

^ T 3TT%, ftf«T?itT STTf? I ff|*T 3Trf^ % ^ % $t ^TT | T 

3ft^ ^?T ^TTT^T 3nf^ ^T »E$T ftRT ^% ^t ^t?TT t ' 3TT^T %T5T ^f^ff 



1. SHTR % f^3> ?nf^ ^FT?PT 5T*Tftpj T$ ftT5P5T U I 

smTO TT^T ft>wtr 5??r % ns^n l<> ^ sr^rftrcr i 



% *$*tfsz mff 3r ^tt | i ^ «t fc*f?r % st^tt ^ fa^r 
^T^rssr ^tin, ^V 3tt?t *r%TT i «b*t ^ft*tt ?efa«it % 

T§t 3ftT STWT I 

"atnr *»ff * 3ft ^ ^ *tt% *t frfir | sat fr iro foir 

^ TwTTtST *f 3<Tpi | I ^ft% *qTS£ ^f % 3TTiTR <R «TTcT 3rt? **n?f 
5R? % Sr*T* | | 5flf*rq s*ft *fa<r % «ft fcffr 3Tlfe fe5 |f % 
EHT a^srT gfa nJ^t an^TT ^t^t sfar 1 1 

"«tsra- *r % fenf ?t ^ aru 5T|ct fr ^ stot 
ftt>rcr 1 3ffc »j! Sr" ^at^r ^t: $«*t-sto *r| fa s ^ | f 
t>fsr srt ^rtt srtsrt Tfaer t>?rr £n?TR<? arr^^r q* ^r^i 

% V% f*T£ *TR% ^ faf*T 3Tjf? 3>T STSR JR^ | 3rk 3*ft % arjHR 
"raWT V^ I » TO| ^ *tf*T 9fFjf^T 3TR SW if 5USTT ST^T | I 

wiffftr srre jrfow % argjrn w tr^rart arrte ^rr otto ant? fes |>rr ssr 

^RT *f W ?T*>r H«FT Tte & 3*PPT fe ijjtTT 3m*^ ^TTT I W ST*R 

^fa*ft % *r srnrr srsr* *r spt *r t>^R |t»rr i W^^"Y % <rre*T 
# Ttf% <r ^nt *r ^ s^it i ^rcr | fo sr*r s*re*«rr % fkq ^ f^sft^ 

■Tt&RT ^T |ft 3TTSPT sf% | I 

"^Sk %ETr%?^vKf ^t ?t 5TT^ ^f Jf W ^TTT % f«WT | I 

srh %^ % strW * sst^tt ift f*m | i T^g ^ <t«r <*t ?r^Tf? 
^Tto % at^ ?tttt % f?riT ^pgr f m | , ^ ^ 

^t ^TT| ^ter I W^TIT 3TT5r^5T % p>r % ^ ^T^TT ^£|^T irfoTcT 
^ ^^cT | I ^^T^ TOftiT % ^TSTT ?T|t | | «pffftr 

3^?rr ^t ^Eft st^tt ^ sn^t % ^t 1 1 
§m — '^e ^ Ta&ri f^r^5TT%f^f^ i 

%*ZV$ cT^T^^: ^r ll' 

3mt>r, 8tot irfoT^r % nn? ^ m*, ^fr%, ^ Rrror % Tfqa 
^r 3tt«pt ^??rr arh irf«Rr % t>rq st^ stt^t^t «fh nftra 
^r ^"t ^gt h^t TfoTcr ^t?tt =^rf^^ i 

' tsrsr^R fTOwrnr afh: wf|fe ^r^ f?rs ^rar | ftr sr^ 
^raiW^ «tjTOartr ar^n^cr fwTf % itr^t 



*nf^r i yOTwr <*t ^fot *t ctt^ ?nfcr *ftct *n5T ar^r^r afk 
«pt anrarr q*TT 1 1" 

«r*% spsrtct *f snrro % fa*r, *f?f cr ^r sft *«fta fesT |3tt | 

3TT^TT2f ■ W5TT«PT % fa3T*cT-cT^fa%^ =FT | «ft 9T^ ^K^o cT*TT fasnfta 

^^^t^ Tf f^r^T T*T «n i ^ ?r ;? r *f stito ^^t^tstt % t%sr^ ^t 
*§MFff ar^r^gr ^r^ fwr | fas*T stttt *t° fs%^t % si^t 

if *T| | : — 

"ssr ?rnr53W g*rfasrer*icT htw? ^tt^^tt^Y^t ^t ^ £cr 

TT^ fTcTT I STgsT T^l^mTpdcTTtTT^ 5 ^ ^TT^UT $cTte*TT*cTC ^tT? ^OTTCT 

Tfr^r TfarcNi%cft*T <rf^^^^ *?q?nf!fm**T ?r srt*r% i'"* 

5*T 7ST 3 3fk Wt «Ptf srmtJT *TcT I *TT ^ W*T *|§T STT^T ^t I 

sfc ^tl Tfrgm^ srcRT% *t ftt <rt *f ^f r sr^^te f tt sttt s^rc- 
gw* s^rtsR ^*tt i ^r qr ^ *ft 5rr?r% 3?t 3}fa<?rreT | fr srr^w 

^T^TT^T^t % ^TJTT ^t fa *t%#irT*pW V% FT*S ^t SR % ^mt Sf 
s^^TT ^T ^TT^ fa*ft % ?^t^TT ?ft f^2TT | *TT *rff 3*TTfo ^% % 

Cr t^ft sptT % ?nf\^t srY* s^ttsr ^ttcrw % *r^*r tt?«t 
fr q>nnf5 srt% %f^rtT sir^TT Jf srr% |, f5r^ '^r fo«rr t*tt 
| i f*r% f s stwt ?ft% srict | :— 

(<0 "wJtttgw % ^^r ^sr spf |; q*?§ ^s^s^ 3 facRT *^rm 
^t srerr* | ^cr^rr srfrt $t ?rff i ssr% 3u*tk q^ Isrt *f ^^r^ sr?Tct | 
3rt< 3?r% st^r srsr *fr»r %^s% srtcr ^ttt^t *t>*t | i t| ^rt^ q5ft?T 
^tit ^??r 1 1 *rsifq- w% ?r?«rverf % srm qsr srt^ ^q§r ^t ^ft fo*ft 3f?r 
Jf 3Tr«nrw ftraT 1 1 ^ ^nr^r |t ff|f ?p sfm % *fkqsr q>T ^t 
srmT^ir ^r strtt | i wv ^r tt%ct cft stt^tjt ^tt^ f*rffrc 

(w^ «^) % ^t^i ^ ^t ^f ft l^r «rr i ^fr-^t a^ratsr ^tt Mt 

| I ^TtETJT =PT =5f^ TTT^ 3*Tlfcrqt q>T ^T^TT q>T*T T??5 

3T^T^5f^ ^t% % TT^ ^t | 

<l. TT^> cTtfT*ft "TC3 ^e; 

^f^rf%cr q° t%nc3TTsr?rK fg^?t grr^T «i^^^ fk° % ^tRt^ ft 
'TT|ft' «t*s K<»K t%9T «r^TT ! 



^f*t%5rar 



mfx*ft % srtsr % t v% 3t*mvn snrm | t 
(r) "...mTm^w sr^rtsrt looo mfe v i v* i v^ s?rfa sftor 
er n ^*f% ^ i ^ i <^ srf^f ^«prt^r a*M i <|vs m ^T^itn 

W$nT *f^f 5TIcf 3 I t; | 3<t OTS^: 9Tftsftsf ^*f *| ^ l V^ 

*f*$<i fsr>^f 

STTCW <T53 Tc;V cT«TT W Sf | t — 

(3) "*r$Tsa*rtr ^f%rsT-cfr^ ?r^Tf^ffr ^tsr ^rc srrt"...; 

"^T^RT^ ^f%5f?n?r ^t^^Rf^T3TT|, c*TT fkwt ^ faff[#^ 3*t|" 

snr^rc^ *r t%s | fr s^t ^ff % tot^tMt ar^r ^sjt^ 
% sr^srrc f*r^ ^hrtT *r3" | ^Br «rtsr *rs*&rc % ar^R ssrrtspr t^tt | 1 

sff*T?TTST ^t # ^t% st^R 3" ^PTT «T^T THt *nft, ^T *KT 
t>^TT | I 

^<r*rrerc sft ^ arrerre srtte % ?*r ?*fta $t "i^ ^rr^T ssmr- 

5^Fcf m?9r*T«ftf«5f I f>5T?flT ?fa^5TO*TT>5*Tfa $3* % 't>5T?cft' <T3 ^t 

'fa*$crV ^src ssrto 3r«r sfV^ *rrc fs*rr | <?^§ 115 ashrr s^sttt^, 
^rirsr^ <r«rr srrato t?nt>^ 75% % fres | arh %^r arr^r tst $t 3^ 
^ % f?nj t%^r t^tt 1 1 

m # ^ <rsr % *m*r;r $ f ® srrc: §3m: ^cff % ^t tjtt 

| f?T*gr T^T |, fas?t %5 CtJTT fo |^T^ STT^ta 5*ftfa*fr 5lftt%^ % 9TT«f 
JTWTT* ^t ff»?f ?T% % T| I 3TTC ^rapt *r*T*T-3*Tir <TC S9ftsPT % 

3f ^tst-^tt srt 5%?rf ftrer i^r 1 1 

f^ snrc WK^. =pt $*T-fa3T^ ^T ^^9T ^T^t 33 

^r^nr ^t «tt, 

' ^rmriTT?!* srr^ wwpt; i 

gm*f qf^^r ^r^bi 11" 

immfk$jT ^r ^^t ??ffa |; f5r^t »?h^t *t ^r 'pt 1 1 
fe ^ ^ef%jf¥ ^ ^rg^: & ^qt%^ jpt ^wfq fw»in «tt asr 
JT3i^ ^ sft f g ^?rf«r ^r tfter qr ^ ^ ^ srt *f ^5fW- 
^jnsiTT^r ^r ^?r 9^ft# ^r fc*rr t>?t^t^t^ n% «n, 

V ^rrf?;oft <t«j ifcrf ^t 1 



3T^ ^T?f «THR f ^5^5RTF ^tcft | ?*rfaq ^jsr tlpirr ift TtfcT 

srcnrrsrt srrcTt | i srta fo*rr *r>f>cT Trff % ^t srrar r>^ ctct 3t?t 

3>TT Ti^RFT^> ^tct f 1 

| ff> Tf ^ <TST % <TT¥cT 5*T SJS^TT^ «pt &<TC> *TPTcT | I ^Tt 

^sr cft nf wis arrdY | fa> ^rtsr $w ?t ^rt f $ ^ «tt s*r% srjjsre 
stto ^t^t | ^«fft% ^nr/ ^r srt^r srs^nc I t ffj p*r 
^r i <rc?§ ?rfsr ^ *rnr t^r^T srrc t% wt%x % ^«rot § t*rr *tt #*tt 
^t 3jforf ^tt tttt f srr ^f t%;st?ct ?*r sptc 5nrfacT | cr? sto 
^t ^*tf arr^^^TT ?rff srr^rt i «ncT *rt *r«rT*f *f *r|t | fo 5PTf%cr 
^t ffrsr?s ^r|t | tstsppt srlsr it^tt^ ^ ^:fqqt fe*rr «tt i i*rif aTtsrt- 
m^jmm 3r<r *f s*rt>r^ ^t f3rcr$ t| fa wg;^ ^t ^f?r 5^ 
sr ^qT f*T^TT «rr srk *tjtt?tc % ft*t stt^T 3*3^ % ^ptt st?tct «tt j 

s^cj^ctt % ^r^irycr srt spp ^o, ^ 3 
t%^t | : — 

"srtcTTWT taRT^RT^ tff fcTfa ^TWST* fe?TCP?T*rmT^ I srf?Wf- 
T>TTfe<3 <TR «TT^ ^>: S*P?r% II ttt II 

cR^sr srfaf?PTN srtircTr ?rer: 1 
^t^t Scrtsi^ Tt^T^ ^Tirfbr^f ?t^t wsrfcr 1 1 

^JT ?tJTf ?^ft^f % f*T5PT7 ^ iro pr^T tgt^t 5ft f?J^ct I :— 
"^l-t^T^-^^T-STJ^-t^^r TT^TTSTt cf«n ^r^T-TT^ *ft»nfef ^ srfdf<^^r 

^rm^r^ sr^i ?»rr>7tm^ ti^ ^cwrair tt^tt? *<r$rfcr 3r«rtar«TTyf 5 
«rtW^ «rrarsmmnr ^ra^wrr^ qrmrf ^ ^ ^ ^rf<r 

'5T5TT5RTfe ^^T ^TRFT?M ^?^'-?fcT?irTirTcT M 

"ct?5tw% ^rtlr cT^tircT^iR^T ?rfcT ^ptw 5rt%f^^f 

?^twrr?f %mt%TT f^m crf^ cf# ^t^TT ct«it «tw; ^mT ^t 



1$ Tssrer 



<?«rfatf*r mfa i q# trt*^ cT?t skt ^nfacfaif *ret% ct^* cT^jRR^t 1 *- 

% 3RRTTO if qfcT 3c*ufe % ST*T *TT*T fcTf*T, *R<T, W 
( ) Wo<* tft STT^ |; fa*r& SPTJS | fa f^T9^t <TfecT M^TSSrTS 4t * 

snre | tft ^toctor m ^stt^t | srte 5fta ss$rc ^ *t 

grr^Ji^T 5rcMret *mt i i ^f^ ^^jtcn % faq scttt «pttt ^15^ 
sft jjttst f3rcs srr^ s^tt" % fror sthcT ^ 1 w^t 

H^TSTT *TT SST^T *% sft*t *T toT | I 

5TT%3 WRrePT ^t 9T^ *facj «J^ott feo ?r t%^ct ? : — 
"m^T ^T^rcSTSRTcT^TST ^tt^ti I ^TT^T^ ct^T 

5nmOTt ^STOTT *rqfactW f*?TT 

r^spi arq ^ | fo *ttctt z<x% ^ra^ 5c*rrft ^trt" % t%n, 

^ *TZZ ^ *T 3Tfsr^ <E?T ^tcTT | 3ftT TT| ^ ^t <tfcT ^t ^3 I 

t5Rr?T s"rfacfa$r st 1 

G ^ 

37tt f *r *rrcT ^r srm^ toT t^tt | fa srrspr^ ^t^t^i^ ^cTHT 

TT^ SRITT STTcTT I | l?ft ^r^^T^ % ^cTf 3TPTR T*T9T ^ % ^cTT STT^R 
%5T^ ^ Srr^ ?T'*ff *f tffftSR ^ % <TST 3" ^ ^^«lc; °, W t%» 

Tf ^-^tcp TTT^ ^ *f *ff f^T^T | : — 

"$TT|TPTW£ ?ft?Tt^fq ^7*t5 |ffl|sfHTt»T|^r< SPScRT SWct I *T% 
3Tfq>T% ^tT =ET <TW ^TTTT 3Tfa*T: 5Tc*T8*Tcrc S*PTcf I ^ 

?r^fcrc *?<t *ftefa 3fcrTHf?cT 1 q*r ^g^r^r *r^$i «rf^qfcT i ?Tcft ^t^tt^- 

^Pt iT^Ht ^TT^r-TT^t^Tt ^ cTT P^Tct ^T^T ĕT^cK «T^c^ I 

^ *r^?rt vfkd(: jt^^ ^^Tt^T^sTtM^r ^cttr ^ssnir^rtw 

f^TTf€T^ ^CTT^^rfncTTffT W«TTTt I *£T cTc^T^T ^tTT^ ST^^r 

^ ^^Tt> ^TET^ t ^ JTITT ^TTtT T5^r ^«TT^ ^ tlr^cTT^ 
f^5ft^f£T^TT q-S?T^fstmcT: cTW T^T ^T?T ^^WTOT^ i %?S*itaTfc tTT^ 
'J^«T fcFJTcTTf??fttT faf£HT ^sft=3^»TT*f^cT I cT^ <TC*T srtSc^ I 

c^ĕnRtSTTe^TTir ^^5-^°, T° T° $M 5T^T 

^TTTStcT ^T^I f{T3T?cT I 

^ t f^T?cT f5Tfrfff«r nf<TcTTSaTT*T ^5 I 



cnr ^r?: ^T9TR«TTOftiTt I ?r^rT«Trfsrcf i s#T&Tta^rc: sr 
srtd »T§tcT: i 3F* ^ ^ssrar ^^^r^^Tf^f*r^^m^2:?TTiT^"t^T 
srrfsrcTr: i cT#?Fff *rt%wft ?n^T$Trf*rcft wscr: i ?rT^ft ^sr: i ^t^t^tsjt 
stjit: i wfr T5T^ncTWTTfg^"t s*?: i q^ ^cf*n?T ^m^rtw SfpifaT 

TfacT f?cT l'" 4 

W ^ aTTcTCT *t JT^ 3T^5t cTC| ^tcTT | f% «RTTR sn^STto 
WT3ff 3>t fo*T 5T^TT %ST ?RT %*§Rn: ^T ^3**TT fc*Tfe % 

^r^rt t>t swtsm- ^tctt ^t^ i % tft ^ri ^ ^t srr^r t%irf 

TTT | 1 3T^RHT ff ^f-t%SPcT 5PT Mt *TS£ | I TTcTT % ^ %fff 

sfte 5ftsff % arrarc tt stt^pt i*tsr f^ % '^^tt^' srtct f^% iwpit- 
fsrcrrc % <\%$ ??ffa Jf sr^ «iuus» fao $r frraT 1 1 

"gt^itsPr fef'^f ^rt>rat!fTS3ft psc^rohrt, s $*r tt| ^ ^ 
*%OTnrwf s^nr: wr>: i ^ %^*ro^ftcft % *nfcr 
fai^f^T# stt tt *rwFrffaf c^rf^ 

fjRT% 1 f% T*tsr ^t> tt ?cttt\ *tt> $*r t>tt 

^"Tf«TcT^T & ^t faw ^TT 3TT%9T 3*ct f T f% f pT5frV ^T-fa£T?cT *t | 

%%€t st^T *T T^TpC 3ft W i «l^ ' t>o *f f«TWct |, 

" ffcT ct^: Tt*T: TTfSTcTT 5T V%T: Z?Wgm3T ?"lf% 5Tfar 

^wr T*T 8T>^c*TSffe$TTfi$icT, I T3 S«f! 

Tsrr^spt^PT^srt sctt^t, i ?nft Ttter: i ^rsrTtter ^«tcTTte: i ^c^tt 
^t ^TTsrcr^sr f^r§rt? i q**rt s«r**r ^cTIcT^ tcT^T^T^srcj 3r*f ttt: i 

Tcft TT^T^ zrf€*T^ sf»T% T^ ^mfiTct^TT^^TTlf ^STR^TtT T 3 

Ptjt: nĕ?rTt\ ^t ^ct f , "3r^^?mfiRft ^rt Tf: t TsqTt «rat t^- 

^^T5pT% fasffa*in7t cTT^T^ ?T|t T ^: fofe<?cK 5Tc^^ T%TTO^- 

TOTcT^ I STcT^ IT^T^ it^TT ^^cTT ^T t>^STT ST^TTtcT^ TS^TT T^ 
%fsTcT ^T^T^t^cTKTPr ^TTTETcTTtW t ,nf 

% *RT3t TTTcttT ^ftt%:un^ ^ ^Ki* t » 

To ^STT^T fff^?t ?rPTTf^cT T^T^ ^3 \9o | 



^T^c^r ^ SPT^ 3fft | ^T^^tl^?^ Sf»TcTt*T?Tt*T 

cng; *rsir ht «T^mtor irF?rafa ixm^TT cnrWmt w*rfcT^T^t ijctt i 

STT f :*TTS*TT ^S?*TFTt t^STT sptST^T^TT^CT^nj; » ^T ^<*T STTcTT tf3T^t- 
^cTT I ^ f^Tc^rfqr ^T% ^TcT 3fa55Tfefafa*fa*T*TFt Tct^cTC I n^- 

i 3rfor?*r*r q^»ftTO: t^*rtsfa ^f^H^m- 

3tffspp T sr?fjrfc?TT fff%fj f ^TS^cRT^T ^T^^T g^TWT* ^T^TWt^ ^ 

^nri^T^T^mT^^cr I ' ' n 

ssr srsrcTCT if f^ c# it ^5rrt\ 5ft 3r %3T | 3*T*t fas 

^ % f^ TO5-faf^, *ftl*S, ^fe?cT, ^T^cT fa3T?cT ?nft % STSTSTCW 

1 5ft 53 ^ tfr? f*& vft i» ^tfo ^*t ^ q ^ ^ * f ^ T * 1 

^^TcTT % t>PJ %ST $ <TftSTT tft 5TT | lf^ff 3ftT N 

if 5TST ^tTcTT ^t cT*Tt fa*TiT ^ ^TT ^T^cTT | I q?t*TfT 5Tt *t ^TcT 
<U 3TFt TTTOTt | fa %ST STtT ST5T ff *S?TT3rt 3 f 3 T f B 
'f^^T^^ T ^ iTT ^^^^' X ^ * & f ^ f ^ ^ ^ ^ 

^cfm?r ^ttstI ^it tfsfrerc ^tt ^t^ i 

sr^ ^ 8RcRiff <ns^ C^, ^f^ t sti^tjt 

^nr *t 3?cT^ ^#Tfaf^crmf*r % aprarnr * ^tt i **sifq * 

WQFWt, ^ttoS, ^WJTT, W*TT*J^j 3TPf«T2: f 5^ faf^, ^ST, 

^TTf? *rsr fc arwt^r! ^t ^t ^ §q ^ct^twt t*tt | ft> sraT «prt 

5T5T arnt STT^^cTT »l|»ft CT5T %% *fcftETC ^T^T ^lt^ I fti^ «tt 3RT ^T ^ 
5?vfT^i f«& f^T T^T fTfT" 3TTcTT 3ft ^t | : — 

"^nrft nTsi ^R^a^ n^^m^, 
g|Tft ^rasrotn^ n 

?T5H?r5^35qsrT e a|f^r^Tff: 

^f«TcT ^|qTcm QT$$?i 5T^T?^ \\"^ 

vt sr^^t ^t ^ ^r it^T sft * ft» l^i^ 5 XT ^ 
srr^r^ srt^: t?rrf^ 3f^Ti cpst % ^r^ aTT^^^crr t^m n% | ft> ^ Ti rfiT- 

^.^ro^o ^prr^R fs%?t ^tt^ct ?T|5rm *k " 

l. Tfe ?To *JSTTf* t?^t ^Tlt^cT ^^cTT»TOTt ^3 I 



$w % *pt*hpw <r %5F^r $r?*rt *t ?ft ^rtt^r ^ ^ sttw^tt 
| sttt f *ft ^r^rtsRr % m*j *rt*T, ^w, %?wfk stt^t <nft 

?ftfo*> *PT ^t Stff%k ? 3TT5f^ ^T *tf "3Tff3ft ^^1^^'' 

ar«r* «rer % * ycr% arrerpr 5ft f w 355 ^ | ^ srfsr^ «^t tf 
ar^^T ?r^r" sptst srktt i 

TTftFfe«cn«<r*ft ^TTT: 5PPT ^Hn^Wlit | 

rr?er%^?f; ^r>rfafsrcT tRrtasiiT n^n 

^l%5fg^Fg?R^TSftqn5T: sK*Tre*rT ii^h 

3T5^R— ( W) TTf9T 8f faRPft ^ TI f |>cft | 3TT5f *TPT ^ 
7tT5ft W ^ | | sottt ?*ft % ^TTT WTSSI ^t ?tft # ^HT^ ^ *t 

?*ft Sf (<T|<Fft ^TT *f) *t? £t <J 5H7 f%^?r 8TRft | 1 (%%) fdt 5T*R 

3rrf? & ^ ssr ^rart ?t 7f $ft fr wr*r *tpt <Ti?ft vt ^rte 
st<r<T>5r *t ^$ft ^jtt *t sr srerr^ srr wt st^jt ^r ir srt? <?t *jt «rt ^rew 
fa^prr «nft sr^t ^tt itrrt i srcrn: sjttt ^ * v wrrart % fq^ ^t i 

f^$rr^ srrtsr— fos*t *^t | ^tT ^ptPh^ *r %<* 

smrr | ^rcrr wmrtim* % s * ^ft^ % t>5th *t 
fem *ptt | i 3* wit* % srr% ^rt ^ra f^^ tlprr *nr | 3*r*t ^i*t 
^rf^ 1 ^tt n t' i*ft* 'stp' % rcnr *r '^ra' ^ T sratir pr |, 
^ ^ t 7f ^rr ^rf^ i ^t % ar^ ^r^ »r^ 1 1 ^jtt' % f$rir 

^ %x*t ftfar ^ | f^ it^ ^T (Sector) ^ «RTsrt t%^t 

%-ftJT ^tT ar 3r*fte ^t"T ^tt |t, w^r |tt^s ^t srt^rr *tt ^t ^ a; 
?ft srtT ^f»r sTTsrT crt i «^r f#t ^t^r *t sttstt (^rw) g ^ aitfte 

^tw ?t ^T t I W*ftfatT ^ srt^ ^JTT *PTHT«reT*ft | | 

?^ft^ JTf ^Tt TtTT ^rTT | fir STT^TJT 5t TT^ ^TTW % ^f «n?T 
3f?T ^TT W ^T % £T3 (arc) 3fft ^r (line) if vt* 
^^?Tr | i K% ^t^ anr * t%^, ^^rr> aWf qft wmf 

*K ^t ^rcjt | W^t ft% ^5TTgt iprt | I tf &T Jf f «ttarTt^W ^t WT^T if 

Tt %^t 5rr *ntft I:— 




<fr ~TT T= 
^ETT ^ 3TTJT=3*T ^ T=3*TT T+5ST T - 



~TT <Hj 3p?T-5TT 3 T=vRTT ^ T+5*TT 7- 



SUT T 



— TT ^'i°=^T tf T=*TT 3 T+3TT T — 



^TT T 

=**$'; 

~ TT T+^TTJRJ^ 
^TT T 

^ETT T + **T \ T+3JTTVT 



^?TT T 



^TT 5r^R 33TT (*T+«0 

5TTT+3*TT ^ T+...^T (*TT ) 
=»5*TT ( S T ) +^TT T 5*TTT~ 

^tft 3TTT% ^iT^TT^TTir STT^T 9TT#3ft % SPT^rO V% | 
^TĕTTT TTCT, 3TT T — 3TTo=cT.», 

^mRT — ^TT T=cT;i, 

"TT^T — "TT ^T»5T$, 



%Tt fT5Fcr T?T ^TT^STT SIWT 5T*T 3rM spjaTTC 



-T"~fEP"r~ 



_- T ~T~ ~~T (~ — *l) T— ~„ 

sfh: ~tt (~+<0 t-^t 
~~, cTi -"*-«=' ~~t t— ~~t ~ T 

■ss^ -~T T — ^ ~~T T 3it~~T T* 
= - ^ETT T ( 1 — *V~T T ) 

=~ -~r txmi ~ xx (<0 

^T^— ?T 3 = " san ~ T — ~~T T — ~~T 3 7 

-~T ~ T — ~~IT — (3 ~~T ^ — V ~~T ? q) 
= ^ ^£TT ^ T — t - ~T T + tf ~~T 3 T 
= ~, ~~T ~ T - V ~TT T (l — ""7* t) 
= ^»qT M-V 52TTTX ti&n* T 
-_ ^ 3"T T — *. ~~T T X 3it~~T T X ~ TiT-~r T 
= ~~T ~ T -• ~ "~T R T X T>1~~T T 
= ^ ~~T ~ T (<l — spt3UT T) 

= ~ ~~t R ^ (~) 

-^ — ?r tf =~ «~T ~ T-~~T ~ T- __ T « T 
= ^ S2TT 3 T — (~~T T+~~T * T) 
« ~~T ~ T — ~~T ~ T X $T~~T T* xx 
= ~. ~~T ~ T(H — ^it~~T T) 
= ". ~~T 3 TX~~~TT T (~) 

~*TT ~"~"~ . = * ~~T ~T - ~~T (?T— ~) T - ~~T (~+~ ) T 

*T ~ "r" 

= ~ ~~T ~~--{~~T (--1) T +~~T (~+~) t} 
== ^ ^rCTT - ~" — ^ ~~T ~T ~?t~~T T 

= ~ ~~T ~T (~ — ~it~~T T) 

= H ~«TT ~TX~~~T T ("") 

* ~>t~-T=~^fe~~T==cosine 
X X - ~TT = ~~~-~~T== versed sine=( 1 — cosine) = 1 — f?t~«TT 
XXX Hall and Knight's Trigonometry page 113. 



11^ $4 t%3T?cT 

^ (*)> (3)"*(*) snfa**rt' % ^"t 3ftf^ fc 

^""^-r, = ^ ^STT (^T 7 + SITT ^ 7 , 

-f^HT 3 C T+"'5!TT ^tt) 

<R?§ <T n *-»=?T + , = 3ifT <T+33T JTT — ^T (T+^ 

( *. 5JTT T + ^T *T7 — ^TT (jT+<j)tT= \ g^T 7 

X (*ZTT q+^T ^ <T+"'^T iTT) 
3JJT (?r+<l)T=^TT ^T+^TT <T — 3**TT T 

(31TT <T+S*TT ** <T+ , "3*TT ?TT) 

IT^T 7— ^°«^= 

.*, *«< 35RTT 7=^ S3ZTT *m'=** (°, --pt"i"TT V^') 
«=-*(l-^^)==->X.oo^ = 



•Jooce ^ 

1 * 

\\*< 

q 

.'. 5*TT (^+l)<T=^n ^+^T <T~ — — X 
(***TT T+3ITT **"T+" , ***n *"*t) 

cRmf^?Tt^JTtsEi%?T l 
^T¥fncaT q^f^^n **T"iwt*r«r5fc---T: \\^\\ 

r^gfsrTt?T^*t ^iTWn^TTt?^: inc;|| 

gff^mr%5iTt«i ^Psrrt^H^gR^^T: i 
q^T^*-roT§TTfaT §psreTf^»TTfosrc: ins.ii 

"F"Tra-g-"T"-*r-"f"tt "T"TTf^-jT"r"§--r: n^oti 

"*"rqs^-^-nre"*""^Tfa-T-^JT: | 

wnfam*\T$*n **""*§■"*: i 

!^Tlitc3'St""f «m?Traf|c^TrrlTT^f<li^)T: || *>^u 

OTPT^— {<\*) S\S% C$0, 0,0^0^ o^o^; (o^) W o, 

W», ^o^; (<\$) W\, "W*, (» 



*q<s:rfspT>R 



^oc;^ w*; ms, (^) 3*^, 

spsrnj «rnr % 3f9T, V9 J- af«r, "H^ srsr, n 3f*r ^rte ^ sr»rf>T 
^ ^v fq^f ^Ttr | i qft s^Ft ^S: ^ % (^sPT %) ^ fs^r 
sperr^ *r % it cfr % r* fqst $l %n § 

3c9F*T 3JTiq ^TTcT ^t sttjt^ i v**> tft snSt % qfa Wto"f *t fsft gq 1 1 

f%5TH ^9 - W*T'£ *f 3Tt%^ ^ snTO^clT ^TH 

<rf eft | i Tt^r s^rt^r % «rr? wrraff sttt ^c^t wnsrt" % *ttjtt' spt 
3?rt snsrw q?t ^ttlr fr^r?r *?pff d ^t «rT^r^rt i 

^STlT 3ZTT % TTR 3TR% % 5ft fa^T TTT | ^| ST§ cT |t 

*r*t arh *ftfa^ | i ste ^ a 3ft>R ^T 3« 35 *2Rt «rr«r cTr 

^ ^t^TT sft ^ 3f9T ^t 3csP*T 3«TT | %X'< 3 Vf ^ ^T*TT «TTT cft «P#*ir 
5ft W ^STT ^t ^r^TT | I %$rft ^TTNcT % 3TT£fR IX 5*T SRJR 5TR 
^ | — ^ if 9fe 3 3T 3TT ^T ^T ^ |t cft 3 3TT ^T TT?T 

^*.', S % W ( *3?qr?cR ?T ), 3T % W^l/ 3fa ^ 3TT^T \a' | I 

iT^t 5 3TT $T TH 3 3T ? sj*t 3?sFTT | I ^STt 5R>R 3T?tT fqn£f «£t 
52|Tq 3TR Sc3>*T .^TTt? 5fHt ^TT ^T^cft | i 

g?mt ^?a^»TvtT ^^JSPT §iftesRf: 1 

§:^^t ^q^^T: ?mr^|cTT5r?n: 

^^%?T ^^T5^f t?^TT»TT^?q«If ^^T: I 

HmtcdsnrwsT ^«erjtt^^t: ii^«u 

5t^m3|rTT^ ^5r^Tf3S^^: I 

5T^q^Ssf$T irt^T^f?T?TT^T: 

5nnf^f;q^5rTf«i qT^Tfa3<mfcerc: i 

^^^^T«HrimT?3^iIrT^qTfiF^: IR^U 
^TCST^cJrttlT qt5C%37Km**TII: l 

si5STf«Tmn^in ^c^^irT^ns^T: \\^\3\\ 

srpre— {*\) \s f %%, <\*r, ^% w, (w) 

*<\o, ^oo^, <\<\*<[; (^) <\^%, <\XR*, <\$<\*; 

^Ttr § ^TTT ^irr^t % f<T3 I I 

^ ^ TTRiJt ?t 5TTcft | faff*f 35qT % ^R^ ^T ^TR | :- 
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Tm\^ m r%£T?cr it" fe^t"lfiTfcT % ^cTt §r *r*w (ratios) 

fe*T !R I I ^ ^tfe5*jT (cosine) stt^ % ftrq ^ f*TiPT «R^TT 3 5TRT 
TOT | ft> *rft ft7*ft ^tW ¥t szit 5T |f |t cft o ° $f & 

q* sft ^ |tar | 3sr*t ^tfe^r ^r *tr *ft ^t 1 ststt^ fttft *st*r 
4i &n s*r% ^tw ^t ^tfa^JTi % *ptr ^tcrt § 1 ftst *t«r *t wsr ^t 

(tangent) *t *tr STTsrw ^t ft*TT fiT5RT |, W% ^T 3*R|R J 

3TSR3TST & ^>T # S*Tf apt ^ST^t sptts^T ST *TR ^ fti*TT "TOT | I 

ift *>r ^r *tr ^t | ft» 3;qr |q feref % Jf q?cri | cft i 

SSTspt sqr, ?tfewqr TT SciPtTsirT #uftr« (proportioaal parts) *t «rni% 
^t fafa 3R% SST>t Jf *crar*ft n4t t i 5*ft 5T*R *rft ^r 3>T TR 

wraCt <ft ssr*r st3 (<*>) f#nira% tf ftt% tft rjt" wt*t *f 1 1 

*rr^tr^R sft ^ sst, q>tfe3*rr sn^ ^t ftfcr ark <tt% % 

5?tt % qqfa srsju, $5^, 3t§5ht, an^n* ^rrft ct^tt ^tfs^r 
% $FSrS!TT *ft srr ftr^ 1 1 

qr^Tq^^TT § «ta^gTgSrw j 

c^3*TT ^T tsratWcTT 5Wl SETl^cTKKTct 
3T5^R— (9c;) sFTf% W =FT *TR «P5TT | l ^Pst 

(srtotsr qft) ^tt *r ^r jft%, q«T ¥t t%s*tt *r ^ 5ft 3rr% ^ ftrsr . 

^5 (^tw) qpt ^HT |t Wlfa TTTJT ^tcTT | I 




5PflR TOTT ^TTcTT | I *TT*T ^«T *T| t^T^PT «ft 5RT5TRT »RT | fif fc€t 
giT^oT Tft^ft«T fa?pr(Right angled Spherical triangle) % *r*rf sftT $>it 
if *F«FET ^TT ^TST | I T^sM^cT 511T W *TC*T ^TT ScTSTRT 

*T*TT |; frRT% ^TW I fa TOTsFlf^ *T *TFMV° |; R\t° 

3JTT ^T *Tff ^5*tB ^tfcT % \ ^TcTT |; *JSrpT T°T^T ^ 

^ **'^" ^t | I 

f<# §q f^ ^*. *r <r ^fa-^qicT sr sr snfar*m v« sttt w <t 

f^^fT ^T sfe | I ?T T R^5TtcT q>T | ST*TT^ f tT ^T *sTS | 3ft 

^rtoT 5Plf%fTT srk fa^fer % srt^T ^TT qfl"r (obliquity of the eclipt- 
ic) | «it S^tE *«fte % ST^R ^° | I 3*Tcl ^7IrT & 3 ^t f(t ? ?r 

sptt^pttT % 'sr' tV| ^t ^rtTT^r 3fr^ ^tt & s ^t |Tt sisj^ *r q 

^t«T ST^tw ^t, aPTT^ S T, S* f^I ^t sTTTt% ^ ?TTcft | I ?«t *t 3PTsFT 
tft ^ | I |ir % 3T^TTT, 

TOT ^T (* X ^li^l) = ^t (*r) 

*rfe f^^qr ^t ^t ^nr| T tt?t f?PTT stpt, ^st fo arr^^^r ^t 
^r«TT | cft ^ ^t ^ *«o^ wrr jjtnT i s*r% 3<>tt srnr *f §s 

STC^T v|t 5rT?Tift 3ftT 5RT ^ ^T ^T Tf ^tTT I 

5*tt (gr ^r) x ^irr (sr ^ q-)=^T (^tt) 

^T|t § 5 ?r<? % ffT8T aTTsr^ ^f^T % q^ t^T^nT % srfs;g |, fsr% 
^Pr«R* ?rr*H7 TfqeTs ^ ^^r f° st«t^t f^o if ar^ 

'fFrfTfqi^t ^TT^Tlt^T %iftf?m tfifsFqf9r3ft' (Mirifici Logarithmo- 
rum Canonis Descriptio) Jf 5T^Tf?rer f^TT TT I ^Pr^ % t^JrT T^r^ 
% f^ gftfi |:— 

*l^t ^R^^ sft^ §r%*r qft ift?ftzr t5f sr (Spherical Trigonom- 
etf y) 15 n *t wft to V^o 



(circular parts) | 1 fff sr$R fo*ft ^T^t^ *ft?rk f*n|5r 

^ $tcr 1 1 <rHf ^te |tt % ^rrcl 3t>t ^srt ara % ^% ^rr% f> 
^r 7% sn% 1 1 fsRr Ir ^ f^sr 3r ^r 1 1 *tr *ft 3? 1 3 ^ 




f^ ^ 

litat* fe*r5r 1 1 sr, %, ^ f^| | <r ta^sr qit fsT % sr, 3 sr; 

3f w, f ; 3ftT 3T ^ ^ f*T^t | t ^ 3T f , 3T S 3 StTT 3T ^ S »PWf «Pt 

ri&r Jf 3t, f , 3rsT^t' & sr^£ ^^r 1 1 sr *pW % ^t^t 

fsr % 3 spt 'stt' ^ «r>? % spt?* mlr g sr 3T 3 ^t I % 3ffc s ^ftor % 

gTT^ 3T% 3T W VT 3J St ST^ ^XcT | I SISTRW t^JT^ I fo fe^3T % 

^>ff ^t ip*r wf % 3ftr fTT*r?t % ^srl ^t set $r$rc % st*r ?^<f 

*t 5R>£ foiTT ^TRTT I I *ft^ftsr fĕF^3T % ?|fff ^"t tft ^>TR*T*r TTRf *T ^t 
HTT^ | I *Tf<? 5 SnT^tW $t cft %f ^T ^^>T *rt*fta ^T STTcTT 

I I m STT^ % *F5T f $t ^W *F^T | I [ fasT ^ ] 

?rfrTT % t^TT^" *r tn^tw m?ft*r fa?r5r % ^^tw ^t '©k^ i*r% 
«mr «n«r ^sr srr, 35, sr ^rrw ^tt —sr, f ^rw ^t 5^ ^ — t ^r 

^ttw ^t ^v - - — »Mt^r spt fa*r sttt ^r st^tt f^r^ | [ 
^« ] 




f?5T 

^ qNf *f % fo*rt r& *rt «it &x ? tt*t wst srs tst <it l 
fm*ti w-iahs tt^tt ss% srisr % sfsf stt^ ^ ^§t; 3rv ^fr st 
m ^rrct | s^t *P|t 1 3rt%Fr* %'fa*mf ^t ¥*r st^tt f?re 

*rssr ^t sErr^ausw ?isf m ^snsrlr ^t ^tshj^ i 

(^) ^t ^T^ST^ ^¥f ^t 3r?rfe^T3ff ^T gGPTCwT I 

*T^t ^TCT FPm 3^*5 «jto *f % *FT *T W %^JX «m 

<T£% 5TzftT fo*TC T^TT | I 

«Trn^ST^n ^*JTTr*tfe: q^ ^ i 

^5 q ^ TgT| ^ TT ^tfe*ST 3 TrTT^ ^ U3°H 

ss% jtshit ^tt^t %t ^tst ^ % ^it Src ^t | sm *t 
^ 3fft #5T %^ ^0 1 1 vw sTr% «ik <ts «rpnsr ^sr sitt ait?: 



*tfcsm 5TTTT I fjo) f^q-fT <TS T 3ft *fTT TcT TfcTT | WR> ^T *> ^T 
3T>T 5ft 1TPT T*T ^TT | SS^t *TT %t %1fe*TT ^ct |, *TTr§ *TT<T<? if 

t*t *ttt ¥t %t gsriTT ste Tct *ttt *> *m *>fe ^ ^ | j 

ff5TT?T WTG!T— f^ft 3T&TrT % ^ 3TTT 7m ^t^r if TOTOn 
TTT | fa <*c;o <h> cj<f it ft«TcT^>3^TT tfrsrt^ 3TTT *f *T T^TT 

f*TT5r *r appn- *t* 3f«r^ tf ft afk sri^TcTT % arprc %crr |, f^ 

TSTT T «TT *f>*n: ^ % ^ ff| *f>T *«TTT STTTT 5TT S^cTT |, fc9Tfc I 

stt % ^t' *?rfa if t^ ^ct^ttt ttt | fa T^t^ jtt srtst^r % tst*t 

*5 *> |ffr %¥T TT^rSPTt ^Tf|T I fa*T> <rftfa % f^|3fl* ^T 3RR 
SMJR # 5T*£ fa*TT 3fT STT>cTT f i Tfc n *T 3" & cf>T *> f>9TT *fr ^ct 
H? T, TT, fT 3TV< T> f^iff % TTT «TPT cft T^ sfTT % OT; ^TT, 

3ftK ?t> ^tt i «reg Tfe 3 sr s*r<ffr finrrr if ^ttr: it fa?§3ff % 

TT<fr 3TR cTt 3 *T T ^T 3RR TT *T 3FcTC ^o°— ^ 

fa *r st-cTT ^o°- sfa 3r>t *r> ^r ^ °— g*ffr { f^%^ 

fc9TT cfk % 3Hf |T ^fatT ^>cT> | 3% *f TT apTTO 

f??TT ^|ct I, srrsr^w s«fat 'smTcn*' tt '«rsfr ?> f^^s f^» ^ | , 

t>5^ % 3tR t T^T Tr% H^art Tt ^T , ^TT 3T>?: ?T| ^?q T fV 
3T<T?f> W.5TT Jf f#fr fo?TT # ^ |q ^^7fct | I ST%^ t>9Tr %t 

?f?^cr % totT, srfcT?rr?T, stt^t^ '^irTcT^' 2tt 'wffr *fr ^rr* 

^ct I I T«^fr ^fr IHr^ TfcT % ^RT ^T , ^TT, cTT^, ^eTTf> ^tTX Tt^T 
Jf 5fT% ^5^> ^> W -fr f%9TT *f W?Tct |TT sn^ q^fr | , ^ f^ r;?r ^ 
STTSTT^ ?TT TO>3^ & Tff ^T &Tf^ f^T^ ^T % SlTST l?S ^TT ?T?? ^ 
| f^tiT m ^oricT^ taT it |t ^TTT 5fTTT ^7> <frfir ^cT^TTTt TT> | I 
?fftf^Tir T^TT | fa 9ffr5ffr^ TT $ ?T ^5JTq- TCTTT ^Tff T I 

T^ ^ycT, ?TT?^TT^r4 % ?TTt> *f 3T?T STr^TTT T ^ qsqir 

3T5^t>t f«?rr $ sffr^ -wtat^ ^ tsitjt ^ ^r sp^ ^tir f ?5 n *f 

TTTT ^it %Wr I I W*T ^T^CW q^ | fa H&T*T % cTt^TTTT 

tft % ^T^W 3T55ftT fe?TT Jf ft 3TTT ^ScTT | 3TTT ^tm^^ T^ & 

cttSTTTTt ftT % ^T^T 3TT*ftT f^/TT ^ ^cTT |; wfaqr ?ftsft^ 
famtT t%9TT T ^TTcTr | i ^T| fa*T cT^ T^ qT SltST ^ TTTT WIT 
^ff *T 3T?f $ ^T I I ^^I^TT qffr ffr% ?TT«TTfa^ | STT^ ^T 
f?T5FcT ^fr ^TT^TT^ I 



5F«f V% *FZ ^ 9?tST %?3T TTT^T $ T9T cTS *T| ^TTT% 
^jp^j T?f f\ | | gft *FrT*T 3TT5T?5T ^TT f^^^fnfcT <Tftf%cr | ^ *ft§ 

t ^tter ^^t. | fo ^ & ^ ^*n, 
% f«pst «ptt ^t ^tt fr^TW% % f^rq q-gir % fo fa*r <re 

(qu2drant) rr § | irfc T?? %?5T 3T 5TTST %?sT ^AT 3ffc % l"t 
gt ^7 *T, 3»° % 357* *r 3>T |t <rt sr*rT3 *r f % 

st* 3frc % %m ^t cft fa<r*r 75 3 srt* *r srfsr^ ^t st stts" 
*t ^tcTT 1 1 asta * sfk at^ srt fa*nr ts cT«tt ^ srte ^t% 
^ii ^t ^77« 1 1 

^ 5ir^ % fo ^ faa 7? *r |, *^ *rr srtsr *t 
£o° ?r wt*t ^rf^ 1 *rfe <=rfer srr^ crt fe<T7 ts srt? ?rfg- 

<l ctt 3 3TT% st *r*T75 *nf^r 1 3ft 3ra *r% *|t *r<r ?ttt ^tctt | i 
^ 3ht ^t s 5t spir *r ^rt srRrr | ^?r tfjt wr 1 1 t%^*r <re ^t 




fasr 



^t trsrer 



<ft T5T TTT TT 3TTT *TT 7S ?ft cft T*T WPT T?t ^TT fT*PT% I ^ft Tit 

I » 7*^ fw 75 ft 5ft T*T TTT ¥t afK *T7 7? §t 5ft TcT *TT*T ^t 
STT spt $*tfe «TT ^FqT | I 

T^ TTT f^ ^c; tf SJTTTT^T^ TTSR % 3TT *R»at t I fSTT f f tT 

fo*fr t^ ^t t^stt Trr 1 1 's J srtErts* tt 7?s>5T vt *ttt 1 1 4t, f«r, tt, 

7 frTt T§ % 7S77 *TT7 | I Wf^ tWtT fc9TT 7 T*TT gtr ^tpt, ^fa, 
37T 3ft* 37 7| % T?? |tr ^ft 3>iT ?T T^, p"T, cftg^ sfk =7T7 

7Tt % 3tttt fT77, *pt, f777 3ftT *r 75f 7 | i qr^% qrr % % 7t ts | 
3fh ift t 7*7 |; 5*rt>rq 3 7t «pt ^tt 3T«r^ ift sft sKY ^ett sttt ^rt^T ^?t 

37T ST^ 7t 37 3T *"tfe SiTT «p^ | | q<? if <T f7 TT | 3fft f7 7> 

7*7, ?ef^ 7 f*r st *4T 3Tsr?q; f7 f«r> 7"t ^ttd ^rr siH f7 7t Tit 

3T7T^ f7 f5T 7>t T7 *<IT I €t^t 75 *7 '?ft 7r' 7T 3ffa '7T T*T | 

^rfkq 7t tt tt ^r 3T«rf^ tt ^rr ¥t ^ stt srtr tt $ 7>t ^tt srsrt^ 

TRT Tit ^tfe t %%t JT^R ^tT 7T *f 5 7 7T | 3ft< 7 S 7*7, 

^rf^ ^ *r ^t 't *Pt ^tfe ^itt sftT n ? ^t ^tt ^r' ^>> ^sr 

^TT | I 

^mt ^T^T ^ *ff ^lf^^ f* ^ 3f> ^ *TSIT f^g <T* ^tcft 

|| ©Ir^t srT^rt | ^ ^^tt ?t 3t?t?ct, ^t^>5?r ^r % w&w tt^ % 3t^t ^t 
wsr ^tt | i ?t ^??r §r ^TT^t^ ^rr^rt |f srt ^r Tfe3- f^?| q^ ^t?ft 

|f. WTclt | H^T% T55TJT T| ^T ^ft 3T^T gtcTT | 3% ^tfST ^TT ^0 | I Tf? 

t^^irr ^r^rt % ?ptft ^t cft ^ ; ff ^T^t t* Tt 3ft, tt «rr 3fk 
tt ^r ^t sft tt^t >ff«ft ^r ^-Tr 3ftT *ft ^t f*r f^, ^r ^r, sttt t ^> ^t 

5ft TTT ^tTt ^tfe ^TT ^T|?r I 

3nT % 5t ?^t^t ^ T^ TcTWTTT TTT | fe tot 3T^T ^pt ^TT 

TT^T^TTt 'TT^T I 

^SrBcaT^TTET ^TT ^TT^iSsp *TcTT: | 
lT?Tn«TFfTTT*T^T fT^rlc^ft?r^; | \l \ \ I 

cT^TTCcI"^ Tt^T ^TTTToi TrRT*^ I 
^*^TTf^fTTT ^T^rPl WfTl ,|^|| 

srj^r^ — ( 31) frrcr sttt Tit ^rr sttttt ^T^t ^tt ttt t^ i 

§ mT t T, 5ft ^tsg 1 3TTT T|t T5T ^TT fw |; «ft *TT T% B% T5T ^TTTT^ : 



sf\x "*r ^wtws wrt3rf % af<n: *r 3" sr % srk 3*1"" 
W ?r «rnr % ^ i (^) 3ft ^rf«sr 3tt% 3% sittPt* ~t $ srt? 
§ aft srT^rr *§t ?~ 3f9r ^t — t ^Vft 1 s*ft s~rc s? - t ™t *rt fr*T?Rt 

^JTTTT «r^T £t T*ft I I 3TT%foefiiTfe fsRTT ^T^T^ VtT ^t ~ T "~T 
jt cft ??rW % 5TTT?TT ^Tf0 t *TR 5TT ^° ^t ~ T 5r~TT | I 

q^ *rf ^rt ^?r fc ss fa*r rre *f i 1 ~tt ~ 3°**' ~ 

3| 3fur 3T— * — fte 5TT% |, f*rr>rq \\° ^ ~TT "T - : W fc 
*TT»T ^T ^T^ 3T"T ^° €t ^ % WTT ^T ^rf^T i 9STfa $ ~TT "T% 
^t ^t ftfcT 5RrWT*ft T*Tt |, 

"f~ ; " f — <is bttt q— tre i 1 
1* 1 «pt ~ t^ 4 ^*/ 

1\9 # PT^ ^t ^T==^oc;/ 

3re #TTf?rg7 a — toi ^rrf|* " " 3fk it~ fW — sr" 

W ^ I ~ ~ ^ " T3ff *f 5^ " 3TcTT ^TT |, "f<~ ™T ^ ^ ^ 

~r 3f?r <i3 3rfg^ | ?ft — f~ ^t ~r §"53?^^ ~t *r wt 3f— 
^tnr 1 3T«rf^ 

_______ 

^rt ^t *r<rf— *pt ^jtt ^ apsrt^ i* gft? % |t 1 

stl? ^>t ^rr — ^ yif aftff ^r ^t 5ft f^ — ~ tt ^ttSt ^t if 
?^ĕrr ^itt, t^r s5T|~r Jf ^t aff f?r^ft srr 



<HS f 3fk ?f f<T^f *T?t WT3ff 3FtR 

/. $3x — = y *=x^ 

3f Prs ^t 3^=3°=^ 
sr% ^rt^» $ *r| stcRRT *p?t | fe ^tt st g$ ^t cft utw %% 

3TRT ^TT SRkTT | I 

«^^ I dc^ Ti res yT #sft5?T «P|^-ot4<t 113311 

sr^rrc — (3 1) irt^ ^ ^rtt fa 3t §f fa*r srw ^t 
| <ft 73% ^it fa Wi ^t ^srt if % ^ «#r $ «ft ^t |f ^rr 
Sr % raf ^tt ?r^ft 1 1 i*ft ^t ^t^t 5ft tr*r srrl- 3*nr*t ^x % 3*n 
sprt srtr 5«ittw icT art^ *r»r ^«TT3ff % sf?rc % *ttt ^ st, srt ^rtasr 
arr% yyrwm t sftf ^t sft flrs w % 3°!T q^ strtt 
| fircr fte ?t <htt ^rsnrt *rot | i 

f^rPT.m^—f?r ¥5fta *f ^t srnr gt <rt *pf>r ^t^ ^t <tt% 
*<r*rnft *pft 1 1 ^ ^t^t % *<r^ |t srnr^t i tr ?ft fatft €t 

<^\9 — ^ ^r>^f % grg?rn: fte ^t ^tt 3°*v' srk °,e;f Prs 
^t <s*rr 1 1 f*rf5rq 3^»' if $ 3 o *v' ^ert <ft Srr w i^' i 

"KT, Pfff ^t ^T3ff VT 3T5TT $V |, 

<V3% fas apt ^7=^-5 X W=* ^c^K' 
.*.^tjff jftT^= 

/; f3RT ^t«T ^t smr $<\*o' | ^ ^a^o^ sprt | i 



TOETfe*TT 



*%*f^t\s?T*TT HTTO*faT*ft T*T: I 

gwrrct Tmw^t * ^^ftfa?TT*erot: 
5WTT^fsn: snfrr: srantar: l 

srtSr ?5»IT 3§WT T3T ^?t «ranw: uuil 

f StRtTt 5T5mftm ^mT^S^TTTiT^T^T: I 
gqTfTWsTT: ^TTT^T f5T*ITSTttni *TTS«W: II ^ 1 1 
3Tt5TT?a fsf^ 1^1: » 

^ssn fTO5mft5T^fi ^tTcRTt: H^ll 

3f5^R— (^*) «*T «T5f % 3fa *f ^f tft TtYRT <|V *ffc ^sTTi 
tf ^° ft<ft I I T3f % 3T3 *f SR^ *t f> Tf^fsr ^TT qvtT $tft 

1 1 (U) S 6 ' ^ ^ <rftfirat smst % *?*r *f 

^ ^ ^ o' <^o -p^ f^ q^r%afcr«f a*r*r 

OTT (^) f>TTOf % 8f5T if * 
5ff UTtST «GT* % f^T^ T^ nTt | I 



3 




t^ ^ 



T aft 3frR ^tcTT | ^ ^ >M STR T^ 3ft< STM^ % sf>RTir 

itmt srk *qs£ ^|tff ff ift spcr ^tcrr I $ftsr q*r ^ktt | i 
t| T?Tf=5^ *n 9fisft^r spt f ft % snprR srecrr ^t | i tstt 
3ffa *q*s ?r§t Sf sft ^ artsrer 3fcR fftar | ^ % ^rut 

|srr cft <r*t q*sr ark srtsrt^ % ^rt f ^tt rft qr*r srtsr J 
| i 33 tst % sttt^ Tt^r ?fe ?rt ^t t stptt stt^tt 1 1 q^T nar, 
*et ^"t sraNm tttot ^rt qfTfer ^t=^t srT^rt | ^ T?sqfttV 
*F$5t 1 1 srt <r^ 7tt srtsr q>?r ¥t arssnro tttot sft qftfsr sNt 
smrt | ^t srtsr qfcfsr ^tt >to qt>t> *ft ^ | i q^ ^fo*R sr% ! 
jtsjt t q*€r ttt ?ft srrc sftT qftfsr <r tsir ^ sptt strctt |3rr tttt 
5tpt ?ft qftfsr *>*t q>T 3>$tt| tt ^rr «wfrmw?5r q>|** j i sfc w ^sarr^ % 
3^° stpt *ft*t fp"r srrc ?ft <i* tttt % tth $t ^t *fe qftfsr 
frswR, src^st % sra if imr i <$r ^t 3r?ir ^t t?s 3fk ^rtsr RtVtWf % 

qRJTr»T % STT^ T TTSTTT ^T^ I WT =sff sft | fa $T ^t T*? qftfa 

*STTfrT ^T J} T 5tcft | I for ^£ T Jff? q 5«^t ^T?«TT?T y ^ T f^^t ^ 
^T «RTTSRT cTSETT T 3ftT T sftT Sq*£ ^TR ff ^ft> TR 

qnr ^t ^rt m ^ vt ^| ^r q?*r ? q>?r ct«tt w*t ^rt sft tt % ^tw 
^t ^^rRT^ f ft | ^rt q>?r ^tt 1 1 t^ ^t sri^T^ srY^ t ^fft 
Tstr TTT^R «ft ^tat qftfsr ^t^t ^4t | *r*? qRfsr | 1 ?rf^ ^t ^tT ^t 

t>^TR ^ o *|Tir TRT 5TTT a> ^ ^TTT % ?T»TR T?qf?f£T ^T tWr 

^terr | ^t sf w ^t ^ qfTfsr ^5ricft 1 1 f ^rt sr^R ^rt^r qf?:fff *t 

WZ1T$ % ^ Tf S*T5HT ^lT^ I Tf T^TTTT *ft f^T f^ 3TT^qf % *KT T 

f^-fw^ 1 1 w^t ^R"T i ff? t? qs?r ^tt tr ^t q^^T 
■^rr, ?r^: ^^?reiT ^rr t^t | i ^ ^r qr»T v& ^ %wr % 1 

^TT *T£?TT 5TT T^T | I TT^T gT ^T ^TT TS q^T ^ ^^ | I t^TST^ 

Jf ^ f?T ttt t? q>?r R° > % i ^t ^sr # ^^t % ^>rt «ft 
srerts 1 1 

jg§ f^f ^TRtsrrK^n^l» u^^ii 

3Fprrc — f^TJT 3ftT ^TT^T % 3fcT ^t m 5ft5Tqt>tWf % 
3f*?R *fe %nT «TT wt?T%?ff ^t ^ ^TT ^T ^PT% f^TT TTT ^ ^t I 



irf? V**fcS WtST *PT<T? 3f |t 3ftT t>TT <TC % 3fcT *tft *TT *flST 
qftfsr *T STT* % 3T *TT JjHsT TftfST «PT ^t cTT *P*t STTST^ 

qfxfe 3 sft? 5> cft %'sT ^t *fe TF STt^T <Tftftr ^'Tt I <T^§ *Tft 

fapsrir<TS % sr^r ^t q-t>fsr ^r srfg^ ^t <fr s*r ^rtssr «Bt ?pt tst^ <rf?fsr $ 

STZT ^ T^tV f%^F>5T srT^nt i 

fen^-WF3T~ Rr^r^ ^r *rer | fo *r?s <TRfsr *rr srtsr <rfrfsr ^r 
*r?<?%?s sr srtsr^ # ^«r *m % sctctt ^^TcTT TgcTT 1 1 fa*T 5pTf[ 
^r «tOcttht ^t I ^ #TTfsprv*r t%^>T?r?rT ^r^ srefi% «rg f%^T gan 

fo H*T 3ft^ t^CTlT <ref % 3f>T if W% JTPT ^T f I 5f>T % fatft **TR % TTT 

^TT^ % frnr ^ ^ ^i^t ^TfftT fir srsr fa^ar (*pr ^tt ^t <tct ttt) 

% 3TcR <R 7f<fsre1 ^T 3RTT fe«TT |3TT | €\ %^ ^t 3?TT % &f cR <PC 

fe?rr gtnr i s*r f^m ^rr ^r^r *r gt fkm | — 
*fcr <rf<fe 

<rf!:fsr±f^<TJT srY* *m <T?f % sfcr ^t <rftfa*ff- 

S*£ %?sf 3*t *T3T ^TT 

t£r g*' *r*rrsTi-cr *r^ <rfTfer =;vo' ( fa<T*r srtT sr*r<T3paf % 

TfTfef ^r ^t | ? ?efirq *rfc srwte t # s %^ ^t €t ^ ^ 
<rt\fsr ^tnt 

wlf% ^t^t-ct *re <rfTfsr artsr^r | i 

ssrt ^ 3t?t TT^t ^t <rfTfsr ri«rT ^rt^r <rfcfg f^^Rjft 

^Tf?q i 

?r^5<it $5re?tfe^ wm fsr<HTf3Tct | 

3t^t^-^.(^^) ^z q-f?fsr ^t wtit & ^sr ^jtt sjr ^"tfe *m ^ 
5"tt ^% & f ?rfe ?f3 ^ qfTfsr arerl? ^ ^t) tt ; «i^oo % (?rf? ^a: 
<rfT% ^>^T3ff ff ^"t ) «tt*t ? 1 5rf5sr anr ^r ^ttj^t sitT ^tft<Ti9r 

{ ^5TT3ff ^ 5 ^Nff I ^STTi^ f5TH ^ (^Tt^T) ^t ^tTT ^tTt ^ ^t *T*? <W 
^ | I 

ferR ^rj^T— W fHw ^t ?f^<T *f ^it fTO | : — 



sra iTf? qftfsr x ^ *m 

wsr — — — — - 

qf\fsr x *Ptfc 

*Tfe TwT= — 

q*r ^rt m qit ^irr |t sgr t?5 <rar «t^Tctt 1 1 3qg ^> 
snft^<nf t ^rt *nnr |tir fa qftfsr srsit $ ^t i *rfs 
<rf# ^T3ff 3 |> <ft ^rt ^ wtt §>tt i 

^r^t sqqftr *rt | : — ^ % *ts*t stVt *q<^ **TRf ^pt stcr ^tt 
^t?tt t v% ^rr^ % t%q ^tt* stt^r! t ^ ^qfTT ^t «ft fa tsitt ^ <ft 

^ST STTTT lfcT § atT^rTT fo?TT $ qs4t ^t Tf^^JTT ^TST T^cTT | 3IT* 

*q*s ?r$ qfttsr fsrcr% «rssr ir hsit*t srf t^t |, f^^rtT fcsrr ^r 

3T*IR | f% f5TcT% SPTS Sf *TSH*T ?T|-3T<Ht ^STT if (^STTCtT ?TT- 

^tctt |, Scr?t ^t ?r^rEr if *q*5 ^ qftfsr q^ st^t q* 
^rtt | ( qftfa ^qqn: spncT gcr. *q*e: qrsufcT $f ^ q? <jt 
| 3*rt «st ?qcs ^ ^t ^pt ^ ? 1 v% *rra faa < ° % *rat ^tt^t 
5FT«r if 3tt strt! i i?r^ q ^ ^t | i'q ^t =rti q* q*r f%^iT 
gft ^rsr ^ st^rc ttt | ^^tt^tt q;^n<TT 1 1 sst qj^T^Tf <rc *sh*t 

?T§ SPJSTta t>WT *f T5ZHT lfcT ?T ^T |3TT TTTT ^T | I *T, 1T, f>, 

ift, fT, ITWH % STTS ?«TT?T | T ^ ^«TT^T | *T«TT 3fVT 

1|f>a 3fcTT ^ ^tcTT | I 3T«ifcj; S*ft % ^5 l^t^ ^tcTT i I 

sp^TT ^tT Jf ??ft ^T*T| *J f^T |3TT | 3ft^ tft ^T^T f 3TT | f^T^^ ^cTT 
| f^T q-|f TSqT 3ftT ^^^T«T ^tct | 3TTK ^t 5TT| fr 3TT^*T ^ 

^STT^tT 3T^rHT f?WT if dtT-?Tt!T TTftr % 3T>TC q^f ^f 5TfeT | l 

^tt^ q^ % 3fg- if v, ^ % 3f^r ^ va srt^ cft^ q? % 3f ^r ^ 

«n^^^^R qt\far% «nTrg^rc ^rt wz «fW 

^ ^ qfcfsr 1 1 firer ?q^5 % f^ t??: qftfa" 3fft 

q>?TT ^tT % f^^IT 3fft sr^^TcT ^ f?^T^ |, f5T?T 3T|qTcT ^r ^ 5RJT«T 1% 

orrct 1 3Tfr*rr % 1 1 qtTftr f ® ^?t^t ^t^t Tift 1 1 ^4 %5i ? cT 
% sr^^TTT ?*r ^ qf^fsr?ff % *tt?t «ft ^jtr t^ ^tct i q t, q *tt, t 
t> 5?mf? ^rt? Hi? qftfa % tt^t fT?| q*^f qf | ^ 
*ft it> qftfa q^ ^ % 3f^r f^rt |q | i i|f ^r 3n^*r ^% «r^r qf^fff 




% 3f^ fa% H% | | TWS TTSIW ?T| T <TC ^TT | SPTT V[% *T<f 

<rft:fsr % s*r fa?§ tt t|<tt | argt <i fasrT isrr 1 1 *r^t v% % ^>e^ ?pr 

STR t; T§T S T> fa^T |3TT | I fsRTT STTT T T6TT ^ 7>«TT|tT 

qr t tt srs» sttctt I 3<tt stt t ?r| *fs <rftfk <n; t ?t tt 

STRTT |; *rcffa> T577 V% *>T ^STTTtT 7* 3ffc ?752 ?T^ ^T TS TtT 
7ftfST i*>> T5 ^tT *TT |) 7T ^"WtiT %7 STTT ^TT |, ^rtsrtr TTTT 
^*3T 77 ^T % fa*Rjt Tl*T>T ^T | TTRT^tTT ^tlt | I TT 3ffa 7 

fir?rT% Tr?ft ^ | i T^t t*tt % tst t v% *t 

l*t ^tcTT | I JT^ TST^ ^STT TtT ^t ^TT tV| 7^ ^RcTT |, 5TT>1<5 S7*S T| 
^STTTtT T TT tV§ 7T ^t TS^TT | I ^Tt tV| Vt ?75£ ^ *T STTT 

^ | I TTTT STJ 3TTTT TT 7 7T ^>T *pt TS *ftt | I T 7T 3TTTT 
7 7 TFT ^t^T ^t 7?5 %?sT, 7 ST SP| «TTTT 7 7 TT *Pt ST^ %?st |; 
^TfiTq *7<£ %fsf 3ft^ T?? ^>T 3T5R ^V 7*r ^^TT3T | I TT % 



^rr t *t <rc *rr stt | trj?t * *rr *r«? %?sr *r?t gar ^tt | i jtt *tt 

W 3>"t *TRT ^»>fe ^TT | I tff ^ST TC'5T«T | sft q- *T 

*r«nrr«r ^TTcrr ff t <tt ^Ht irot 1 1 tt *r t itt <r ^rt sr^sr m *rr 
stot to | s& ipnwr afft m *rr ^t ^ifz^m ^ 1 1 

5*ft ST^Tt *R *TS!T*T 3^ f*T, *ft, 5, ^TltY ^^tT % f^|aff 
*X 7§cTT | 5T^ TT^ WT^ fr, *Tt, 5, % T?* ^ ^ fa?f 3ff <R 

T^?TT | | $*ft 5STT *T VFZ g| 3>STT *TJT % tft, f^|3ft <TC 




«Tffnr | I t>?53ft <TC «ft $ 5T ^T, ^tfe ^CTT, $ 5f<T^F, ^tfe UST, ^T^ 
% t%q ^TT ^t STT5PTT ^Tf^ ^T T^ ^T IPTT | I 

5PT cft?T TTfw TT % *T*TR |tcTT | <T5T T«**T ?T§ t* 

«tt ^terr 1 1 ^rt surr % wz ?^ ts*t*t & qrc*r sra^ fa t% qrc ^ctt | i 
*r$t <r»t s^TTcrr ji^wR ^ ^ttIt *rr <\*o° % *PTTfr ^ctt 
1 5R" TEirtT sr^ 5 qrc srh ^r^ 3 <re ^tcrr |; i*rf*rq; ?<t*e ^ spsttstt 

% f %Q Tf?TT I I m% T*? <T*T ^ 3*TT *T?5 ^T 5 3* 



^TO *t ^T ^Tt^T ^ | I 

5T* TT<? qfc 5. TTfa TT % SPTTT ^TT | T^T *S * 

3TTT H*? *5 * <TC $ft t I W ^ * ^ ^ * T 

^tcTT | I f*Rr *t *T ■ TTRT *T*? qv>T | t 

gaf t%5T'cT % ST^TT tWsrtlT fc$TT 3 ^TTT 5TTm |; 

fti* sttt *nts* f*Gr 1 1 5^% *tor % ^ ^ * 
srrct 5tt strit i i *rtfirq ^ trorer $ q>t ^ t 5m ^ 1 ^ 7 
nirT i i vr% wmk *r f s vf65raT q*<rt 1 1 n«q*rarf * *s far 
vt %*=r sterto srk tft % wnr *t w *raf wtror *rfcn*»f 
*pnfc srr^ % f^ srctn fo*T 1 1 *t t*raf % *nr C^I i *t 
Mt * a*r«raT * v, «1, ^ tf *iqftr Ct 

stst $ srr ?ra*rt 1 1 

5Fffa Sf sraĕrmr t*it | fo 

CTEE ^ qf\fErX*F 5TT 
?q]3 *T*? TfttW X fjtfe_»qT_ 

srh ^tfe q;^-=» ~ ^7 

Wtft! W Tf *TT <R T^T | W TOT ^ OT, *T *T ^fe 

«tt, Tmr gror art< irnrr «tft«Bfr q^srra | i wtt ^ wtuwt i 

% <TRTm « <TTT«T5TT 

3ftX <TT*TTTT= <TT5TrT, ^T*tf^ ^ff «T^>T | I 

Wfirq A «TT ?TT TT 3T\T A TT 3TT v TO^T (Similar) | I 

,'. THTT : TT*TT - TT«TT : TTT 



TT^TT *TT3TT 

■ 

* 'JTTTT^TTT 

TWT TTTT 

3T«T^T 



TT5TT HTT 

^5 Tr m ?5js *s qftft «ct. t^-aT | arh ^«tt^t ^t ftrwr 
I, afh «t qjrff <t ra^Tsrt if qw: «rjr wer $m i ^t q1rtW 

^ ^tcTT |, ^9f?TtT 



thtt 


*r ? s <rftfs 




^errerr 






* •*rnrr == 
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3TW 

^STT^tT V**) 

«rft *$<r qrftfa anrf 5f $ <rt tot^t ^tjrt^t ^ o ^rr srrr *ft 
^rTsrt* i* $ st ^ w itpt ^r i 
^ri cr^ %rmr : m»n :: tstt : *tt<t 

. TTTT T5TT 

' *tttt" ttt 
T^rr ttt ~~ ^^t^tt 

c 

W SRiK ^f % frnr tf |t TT> I 5H»R 5ft 

STOT-t?rw(Tr | ^ far tf ^r |tar | ssr *H *ptot v$ f i 
ft* 3° *f ttwt wsresr *t *t*rTr<r*rr |, s*rt%cr Tmrr *w $ ife w 
| i w *t*r * T q-pr itr^ ftfer & *tttt % t%n5 £tt%* *r ^ ^ srTTTr 
<TTtfT ftr tttt vfar w wr t i A ttttt arh A wst «sncThr 1 1 
. ^rrTT__nrwr 

^ ¥T<T TTT 

STTT X TTTT 

3T«rsTT *TTOT = " -„ 

TT7 

o_ 

(*) 

W *pftanr ?r *t 39 sr T % ^ *rrirr ^ tot tft ^rr |, ftRft 
^rmt 3?t *TTft*ft *r *m *rr sra^rr 1 1 tt^ wr>p t" mm % ^5 



* ^ <*r *nr ftrm to | «h ititwm (S). tf 

^ % yrtw % *3 * * ^ w ^ f$nn ™ 1 1 * ^ *™ 
^ ^ ^r^r^ (*) * *t f® ***mr t*t | toit * tot 

frrr; 3srr ftr sraSr v-v* *tVft * wtensr % f«"5 f^ |; wffr *ftw 

qfcftT % *S ^ ^ *ft* **T afft tOTT *T ^ arfOT ^ fc ^ 

tfa *tot aftr srtOT* % ™t S Cfor I i wr>n? 

nrt* % *ft* ^ * * m ^ * ^ ^ 

^rsa^a fa«aTf?q;*r *rsrfa* > 

3^5— (Vo) Hfe £ 7TftT % ^ ^ 3 TTtW 

($.°) % *mrr * <rt *frfe qsr *t fa^r 3* ^ft|, ^ %?3f * 
^Tftr % 3*T 3ftT * tttV% $ ?ft «pWcti^ *t fa*rr * % wt%; 

(vl) *t £® 3TT% ^ fTO?T % *f * *ft? % ^ JTtTOT «CT 

*r$* fr^, 3ft 3TT% 5ft5T^r in ■rori ^t | t Gtmt *t fror 
*r 5 ht ^r^ ^r ?ttt % (vs) *far fa*r z% (*>r) *t ^ 
wtsroi ^i^t^tt 1 1 ^ ^rt^^r JTIRT 3rTf5 «rt^r % «T^ ^ 

^5TT % f^ ^TT *T «TTcTT | t 

PrariT «nKT— 3^ wtv % ten ^tt^t % ara ^ f^^r ^ntt^ 

^ ^ | ^T55T WT% % M 3TIT 8TTTOV | I ^tOT^T % ft<? 

^Tt^^ «FT jt*TT : — 

^ T= 55L2iS^ ^it 5ft 3TT^T | ^ *t WT>5 

?ft5T^ ° 
*t t ^THT 5TT S^cTT |, tasin W & t>*T5T |, ^ msWT *T 

snw ^ ipn fsrcr^ fwT srt^ « ^ ^t* % 
tot | i f^ n 3r t fr irq, Tti, ^t srt^ ifo I ' ^ % 



1$ %3RT 



tr= V(wrqp^(irr*F) * 

= V(^tf2^+f^r) (gsrosr)* 

^(^+^^THr^ 
= V(^w+%jett) * + (f ^r^) * 

q^ *fiq = V (*>) HT^?^ 

-V (tf<T-*ft wV*+(tf tff)* 

= ^ (felT — ^tft<Wp : -f (^i^) * 

=V (f^«n— ^rs^rj^+^gi^pr 

%X ^ STTO | fif tjtET q^ 8** <ft* «Rt^3rq% 

\ 7Tf*r % iferc $ *fir % wn: « at ttarr * ***** «t «rtarr 
<tjfjr> ^ *fc srtsr ^ * tffer* q^f if anrt^ * tt% % ^ 
5 TTf5r % jr ar fo*rr *f «ttew «t tott irf& ft* * ^ 
ss% ^ *t % w S srtere ^ ^^m^TT ^T^ st -rcrrt m 

^t «rPTOT I ^ *Rf IRlt*^ %t ^ ^vftvTnr * qf fiWT 5TT ^ T | 

^rtot = V (f3^±^fcq>5r) * + (^Rj?r) * 

BPTRTO f^T rTST SHTtT TOT ^Tf^ ^ *ftfT <T|% 8fa 

^ q3fif^t arn «CT?uf faf *PPr snrt* tot ^rri^cw 
f[*rc srtT rrts^ qsf if ^t 

srW Trfir 1 8fH 1^7, ssrfirq '^hY *t 3r*f | ^ht 
trfir % & vfa afh 'TOrsrY * T anf | io«rf ^fir & *Tfir i 
T**rf\ arn ^fr> TOf & ^ snr ^t *r*sr | fi? anr *r Trfinrf if $ 
tft sr?r *r ^*r f^ snrtT tot i s*rf^ Ip> argro if * r fir 
^ft 5r»rf T?f ^r tt fosT | «rt ^fr ^r»rgT S srfe^ | j 

3T5T ^^of?rrcr ^t g-t «rtsr^ srm^r % f^ir 
^nrt^r?^ (3) *pt ^tnT : — 

f^TT X 5ft5T f 



faw ^5 (^t) ^r | *r§t 5ftsr^ *^trtt | i 

^jta % SrTCT^ Jf IT? *35TPTT *PTT | f% 5TTSTOT *t 8TTTO8RTT 
*T5T, fff, 5*, $sF 3ftT srfa TTW % ST^ S*TH srHT % t>H? 

q? dT |, ^F ***** % f ^ *9 1 ^ ^" rSTTT * TO ^ ^ 

$*?T % ^TTOT tt" 3TT | t*TT t> **T% ) ^ * TOrTOT 

TTT | I . . 

JTTST **Nf <*t ^3PTtoT5T % afSH ^ ^ sm^*r t STTO 

spttt ^t| eft 3SPPT ¥T ^r^ ^tnr :— 

± * m> . J 

/5ft5T^^5fTf^X^iTTY ') J 

^rW 9TTST %?sT ^t ^TT 3frT ^tfe ^^TT STHSTta TtfrT Sr fjf*T*T 
^ % 'f5T 3*TT' 3fh '^"tfe ^TT' % faq fa*HT ^rf^ I STTST 
Tf?fST 3^ $<?rt* % STl^TTT STH^TT ^T^T sft^ W3ff *T t^T^ ^TT^T I 

3^^— (v3) srk ^sPTT *m % ^ ^ttt Sr 
fft |; q^ *PT5T snf% <rf * V|f *r sftsr <t*t ^t q^ *fc^R % ^ 
q»«r % st *tr ^sitt?: ^ <tb€t | fara% <rt& *tr ft>T *ftsr <r*r 

STSSR 3RTT ftcTT | I 

f^TPT ^TTO— ST^ STT^l % ^sTTT ^T SSTTT ^T^ 

% f^ %^?r tt^ *m ^t ^t^t^: "0% smRt 1 1 ^tt^ 

^ m\ ?«ttt srjt f?r^5r^T i wn Icttt ^tsrr Pr^ | f^ 

^ ?T«ft ^T|f *T Srm^ 7f ?TT I, f^^ STTiT T% ^ tft 

f*r?r^n? ^c^jt ^t srT?ft 1 1 fsrf5r<s srr^^^r ^t^-st^: vo ^tt 

^T qpT ^TR ^TT^^T 5fRT ^T | I ?H ^T?ft?T ?T^T?f $f 

totk ggcT ^% | 5ft st^^t ^Tf^' i ??r^t ?f^r *f smr ^r 

^TR ^TT^iTt ^t aTT^T^r ^t T5T% ?rff % ^TT^T ^TFT% ^t 

^tt> ^?r?mft srroitt i 

Tf*r^r ^rrf? v$ % ?«n?r ^tt^ % t?n? fspr ^t»: WTO<f ^t 
^f ^ Jf | ^r^t ft% srq% «vf ssrta ^f ^rprt i«ft 1 1 



^rj^R— (vv) tstt ?t| ^t^rr^ t % ^rt wtsr %^ srtr 
^rst wter<T><?r f?r^T^r i srtsrasr m arTsrr twt y% $r 5ftt(*rfe wtsr %?r 
^ TTtlr & w t) (t^ ^** ^ ^ ^tt% % artersp ft); 3ftf"t irr 

^2T% *r «rt 3ttwt | w^t srsnr hsjtjt ^ ^^tctt | i w 

s^jr *rsmr ^t *r??t^r ir *r ^t%, Snsr ^t *t?<? %?s srtst 

srt"* t ?sr *f 5 Tisr ^r stt^t, sr«nr sr^R g^R ts^ttt ^t^ Jf 3ft?% st 

*t 5ft STTrTT | ^|t tgSTta ff^R ^cT *TS«PT | I |^T^ ^R |W 
*TS?T*T 3^ ^t ^ti^ $f § faiT qzft 3fk ^t £SRT *T?S TT"T 
f*RT TiST 3"^% I ffl *K <Ti5T ^t *TSJTJT ?T| if 5ft?~t *TT ^TST^ & 3ft aTRTT 
| ^ *T*? ST| ^f ^TTcTT | t *T*? FT*£ ?T| ^t srtsrY^ Jf fc ^EttT. V$\& 
3Tk WtST^ 5PTT% sf\T 3ftSTT>ĕT ^t ST^ ff§ "t" 5ft?"t ETT ST£T*t 
& Wt f ® 3TT^ ^t *T*£ TT| ^STTcTT | I 

f^TT^T wr^T — 5*r twsrT ^"t srtsHTpTcr frfa % ^f¥ f<?rer 
| : — 

SrtSTT^ — JTSmT-?T§=3ftST f^^T 3ftSTTi<rr T|*TT 3rtSTTi<?r 

^«TTtTT | I 

■ qr^?rr sre^R p<r *rsmr v% 
jt?5>^— t^tt ler^^T^: p> ^=^f^ %?s fsr^ t^- 

T>5T ST^ ^T^ IT^^T | I 

t^^^t (sr«nr ^r^r) 



( ^t) grtgr T^r (?^rr) sreg"^ 
^ *^ 

T?^T)?T ^tt ?f^f ^T^r 1 1 



^ g^=lT6ZTJT ^d=f*RT (*T*^f) m I 

— *TStr*T V% =bS$RT ^ ^ 
rfc:f*RT ^ST <TvFT 

^ ctt t%3F?T % ST^t *f ^ S| STT^ qpt <tt% |f I <R^ 

sHe^R *t f*T% ^|?T 3T3TS ^T <??<TT |, V& % ^T^ SRST f?rw 

f srarrc ^tptt *tt st^3T | i 

nt^ t>rat «t^stt^ *GRt ^Tf^ : — 

<\ ?ft g^WTTT T?3t^ — TTS^T ^=TTf? %*3" 

^ ft „ '*ftstt i 35r--iTWW !If=5ftfT ^ 

STTST %^ % 5TT 9ftST Tj^T f?TW>W?n | W§ ^T 5T>5T | 1 (<l) 

<ts?tt wrtsrr^r /_x 
5T«TT SFf R 5tB TSJPT ff^=*TtanT ^db - (^) 

=iT?5t™r— sr«nr se^R 5^5 JTsmr 

,, ^ /..,„■. v , T^^TT 9ftsnT>*r\ 

=^ (3) 

^t srT^nr^5TT jt^t, ^ %?sr % <r^r wt^rr^r srTsrT tV^ ^th: 
(^tPt^t % st^sr*) sftf 1% % ^t ^>t*t *r*T stthtt t s*r% 5ft ipsm 

^TTTT WRTT *§t T^TT *P^T>5T 37 SSPT *T*pT *F5*T*T ^t*TT I 

*^t5RfiTcr % ^wr 5ftf ^ sr^ ^ 1 1% *rfe #s*ir tMktt* 

$ ^TTT l$fl ^KWS ?ft ^TTcTRT *faJTT ^t S?TTc*T^ ^T^TT % 5TT 
f$ 3TRTT | ^ tft ^RIT^T 3ftT OT?^ ^f^JTT3ft ^T TTTT^T ^t *^ldT 
I, T?rt7 3f^TfuT^r *f ^TTTTi^r 5tfft ^T 3T?5R ^t ^|5t I 



i 

— TE*TJT ^ 

prr ff^er %?sr 

=^5^ (*T&*nT iT^ 

T^TT 9ft5T TiW T^TT *T ? S *K*T\ 
— ^ =b r / 



-r-TSWT $ftST Hvf T^^TT 1?? <T>«T 

-4— hP^ 

/ ^ TpTT STtST ^\ , Tsj^TT ^ qfJ5T 
= (T^^?rb J± — — 

=5T*nr *t*SkT *T?5 (H) 

f3T3& f%3 |3TT fa f^TTT *T>^T 5fT^f % fvT^ 5T«T*T 

jt^ %fj Sr <r^r Ti^r ^t snm faf z*tz «ftf <?> i ^rfoir *r*ffcRar 

(*) spT tft STT^T^rTT ^T|f | l §*T^ tf^T % sft TWT «PTT^TT 

3TR»n *T|t $ STCT *T?5 *EST | l 

TT^ ^=TTSTT ^dz^T *T*? W (^) 

|STTT STTST %?5=tftST>*T — *T*J ^ 

=!?ftsft^l - (TSTT ?T^±^T <r>*r) 

= (sftsTt^r - *t$*tt ^)=h^m ^ q>5T 

=*ftST %?5±pTT TjST (va) 

?<r% |3rr fo %wu srtsr %^ ^th^ % f^> srta %?s $ fTO 
q>?r faf ^srs ^ sft? ^t i ^f?rq siTt^T (^) ^t tft srr^^rr 

^ | l |^ tftST *T 3ft STtST <T*T ^TT 1$ ^ | I 



fff srf>±f*reT srtsreer 

^SPCT wtsnf5?r (<0 
ftrs itar I fo to* *s S 5** m sfh *tsr 

q5<?T *t sJt^ 1TW % ST^TTT sftf 3t 3T*jf^ 5ft OTRTO |"t 3*Rit *tft 
gft ^HTcW^ 3Sffit TO3ft I I^TTT *T?* W 3TTT |STCT STTST <E*T *nfto*T 
(K) (^) & ^TT^PTT ^TffC[ | 

*T$t<T *f TSPPT ^ |3TT : — 

(<\) 3fterc><?r 3>r srrsrT faf %?£f t (srtsrctiTcT % 

3T5^TT) 3ftf 3t 5T> ET«T*T *T*f*T *T*? %?S 3TT «TT^TT 1 5*ft T?3 *B5T ST«nT 
JT^ q>5T TT «T^TT <G?r | I 

(^) 5T*TT #Ff^ T?? %rSf ?f ^ ^ ^T «TTSTT faf[ ^ 

*ftf 5t cft ^TCT S*fr?T T?S %nT 3TT «n%*TT I f*ft 35T T*? «B5f |STT *T?$cT 
*F3f <fi?r ST ^ST | I 

(3) ?ft5T Sf $*TCT *TC TwT 3*r£ <sftf 3t <ft *f*^T STtST 
3TT%*TT ; f3rtf«l>f STtsresT |TO SrtST^TiW | I 

(*) w&m v% if |stt *n? <iwr aftr f*rer 5frtsrq*r tarer tVf **r% 

5ftf 5t cfT ST«S 3f 3TT wTT^TT I 

^pf-t%5RF *f VFS V% BTR^T ^T *T jt t%ET*T | I ^ 3TT^R"! ^ f S*T 
f® f*F?T <tt% spT^T T5TTT |, t^lTspt §*TCT ^ ^t ^tf aTT^^T fff 

sraYer ^tcrt i irjr rNstc fom %ar«r sran? *r fa ^ 

?«TR 3t^f-dtV 5TT5T ft «TTT I ^^T%q f3T^T-fsT^r T^tT ^ ^ 

S«TH 5TTT: 5t^-5t^» STTTT ^TT ^T^T «TT ^| ^TT *f ^TT^ 5TT% ^ » ^ 

f^rq stt^trI % irat f^=?r?TT 1 1 %^r jt f5r«nff ^r ^ttt 

^TTT 3TT ^nRTT |; ?ff*t Tft«Tr 3TT3r^5T ?tf *ft 5ETW tl ^^T 
t>^TT | ft? f5T^-f3T^ #^r3f % ^T^ ^TcT 3tfi ^t tt€t | ^T^T ?ni>T ^TTT 

sr^nrT imwpp I i 3r ^ ?t^t ftf^f ^t * t>?nT m«r 

^ f?T^TT ^ST 3ft^ irfcTcT ^ ^TTTcTT 3TT ^TWt | I f ® 

^?t|^ut ^ %^rr ^rrt^r, fsnr% t^ *rpr $ ^tttt wt ft t%nwt ^r 

^TO 5TTTT 5TT ^T^^TT | I ^ f«rq f ^f , £J STTT 5^ 

% ?«T^ir ITT I 



W faiSFcT 

SST^OT 9,— <\$*$ fao tf Ej?t sng TTT% ^ ff 

ff , fS 3fk p % *<re ??n^ ?RT % ? | 

T^T ^T% T^Ys^" % ?«n?T 5TPRT | — | 

% 3tr*t % ^^^^ t>o a\ ?fajTr>cr <re °i,£*Ast;X,o^| 

^TTt ^f ^ ( ?T5?TRltV^TT ) ^ ^ % *T*?>3^ % Wf| 

^i^ 00 , 00 , 000 . ¥^,00,00,000 

«- WT ^ ?Tt>l °,\3 3f?T ^'^".^o^ 

3f«rt^ t>o # ir*r *nFTfor % fer ^f % *r??>3*r s*tr «tt 

VV°<l^<l".^o3 i q^ * Tt% Wft *T ( ^ faSTO % 

«TT ^PRTJ I I 




.'. t^o *f f«r % *P^3^ ^T SeTT* ^«lo ^^ 

snrc % 5F?>5?r «pt ?«tt* 



sttst 



^ % t*t*t sth mrt % t%q *pt%5t ^ 3 "^ * «^t™* 

*ptt 1 1 

sri^ (irwpnErerT % arp-R tsttott ?ft) i*,^»^ 5^ 1 

/: ^T *T WSTT 

^ «rc* 3* *t <**pt 
aftr fs % srtsrW *t ?«nT 

^os^^T^^'' 

3P5T T^T f* ^T S2TTC TO5TT ^TT^T :— ^T 8TWPT % ^ 

3£ % 3PJ3TT, s=pf *FT T 7 ? ^ 

-o^f % *T*5t*5T *t ?«TPT-^ m *twpt WT 
» ^TTo^ o ^ f _ ^T c o <,^" 

»Ttf ^ TTf?r 5 ^Tftr % «nr | ?«fw? * * Trfir (•, itt) 
«itTOr * % < tttst *spft irtt ? i Wt jt fiwr ^f ^ *pn*wm <t% 



*T*T 3 TTT3T % 3ffgr^T 3Tt* ^ TTT% | f srt>rcr <TC $ 

| 3ft?: T5T ^TTT ^YxV ^TTT T^T ^TTT ($o° Jf § JTcT TOT <r) 

^°itf'|c;" 1 1 ^f 5vT>^> % 3T«prrc ^tt 3r«rt^ 

^o */^" *t ^tt *^r ^ttI 3fhc ^t &n ^Yz&u |>ft i 

= 1W' 

?*T>P% 3T3^TR HW' ^t ^ ^ ^TTT ^t <R TcT fts K afYT 
?f ^o' 3TPTT I 

ft¥ =Ft 5TT=UoK' 
tf " " = l_Jj__ 
3t*ff 3TTaff ^JT 3RR H ° ' 

. . snrte *m ^t 3Htr= — 

~ 3 

^rfaq 3 ^ isrta % ^sr ^ st ^ fte ^t ^t sret^ 

*f 5ft?T <rt strt ? w'; T|t 1*1 

ivf 9^fN? % 3?«j$tr ^f ^t *re qftfsr *rfr<T* % sr?cr «?" Iy° srtr 
fwr <r % 3t^f 3f ^ir ^tdt |, ^rf*Tq ^st^t ^rt cr* 

M *?rto % 3T3?rRif? qftf*r * ° * ^ sre^ WCTTOT ft tt' W 
^trt, 



^T^t $ cft Vo - V^ 9*fa?f fsF*TT sft ^>T^ft ^TT^T §*TT fo ^ *?fta 

$ tor* ^t^t % ff*ft*R<T (3) 3 fc^5rnrT ^i^tt | i ^ $ 

nte srgcr ^t^tt t? ?tt 1 3fa: ar?crc: <?§ ^rr i, ^?rt%q ^ % 
ferrT * o — v * *srtof ^t f§RT ^ ^t anTO^Krr ^ 1 1 

*r^t t^t % *tsspt ^ttt *f 5ft?rfT =errf§<i ^"tT*» *r<x <t^t 
<st <ref *r |, %r fo *f srk an^t stt^ <tt*t **iftf S arcraTJn t*t 
1 1 ^sr^ ^jt «pt **rr?r33f;T W ^cr ^jtt ^t *ts*t*t 3nskrf?r *>t 

,T T s° <h' ott^ ^ T ^° U' S" jtm i 

p $T FT*<r STR 3^ % 

5^ ^T *T?<I %^=$5 3>T «T^t^ — 5^ ^T *TS*T*T ?«TR 

-K TF *<*° ^"-^ U° **' \*' 

3$ 3>T WtST %?5=3^ 37T WIETt^T- $5 ^T *fS*T?T ?«TT?T 

=$*T *T>T TSiriT STH — p ^T T^^TT STH 

= ^ T ^° <!_$' 

= ^ T $*' ^^TT^TT & 
^o' 

^TtST %?sf ^ TTT5T % *T*T | ^f^q ^JT <R *T |j ^f?H3[ ^ 

^t s*tt vft5T ^srjtt srk TH * °' ^r ^r srtsr ^"tfe^r i 
^C; ^' = ^x%° + R° ^t 

= V l 9<>« ^T 

VSoo 

f fas ^t 51TT =^^V9V 
^t ^TT3ff ^>T 3f^T= ^?' 

W : ^oo : ; ^ : atr^Tl^ sr^ 



5ft£T *tfesJI==V» , l' + **' B! » p *t *ftST <TtW 

^ir tst^ 3 \9R° art* T?irer *r oo° |, stat ^r afcn: *° | 
m mtsr qftfa=^o o 4- ^° x ^ i5 

;\*ftsr f5rq*r=— — \$\ 

9fter q^% <rc 3 | ^rf^ *rtfr **tfeqii?r * o^ ssrto % 
t%^tt arts^r ^if^, 

= Vi» ^^u+^w.w 
=VT^w^S 



srrerr^r = — ^ ~~ ^ [ wita v* ~rr ^tttts, v~ ~?t 

T~~rT *ftera5r ~~rr i ~"[ ~"TTf~"~ |, ^sf¥f% ~rtsr %~~ <~~ $ 
1 1 ~f~ ~i~T-f~"~r~"T % 3T5?ttt anit ~?t ft~~T~i ^itt ^f «vf ~~fta % 
argcrrs $ ~fr §-? f~"~T t~t | 3t~;~t~: ~>-~rT ~rTf~^ i <r~-~ ~" _ ~~~r 
errsrt <t% | ^rtlr^ s~r ~~ft~; % f-~rr~- "rr" - % 3f?T 3 sfr tf f"f<~r fJr~~r 
fair ~3r | ~~sr* % ~f-~rrc Hrt ~>~~t | : — 

fWT (") % ^R+^H^ ^T 3TT6TT, f^ amt^ 

-K '-' f3TT 1 -~-~tt g- % ?fe %-~ «n* 1 - ^' $ 5ft-nrtw % 3---T- 

3ftfT ~"t 3TRT V ~ _ I ~"gt ST^ ~"-f~T "T - |3TT I ^T 

t^t stct ~r~f cr tt> q>-; f arr 1 

"o^ - " ^ "*"" TTT9T & 3TfsR> | %$favr ~it«r «T~ *f |, TSRT^T 

"^ "'' «t^ ^ 0< t~' ~~T 3TTT ~"~f | I 

^^°«^_=^X^o+vq -~~T 
= ~o~- ~~~T 

_; " f~~- =£t -~T= -_;-</ 
if " " =__- ^ 

.\ *tff ^TTSTT ""■ 3f^=«lc;^ A 

W ; Y : : ~~Y : 3Ttft~~ sf^ 

. . 3T*ft5S 3T^= — ~ — =\ 

-;~--f-- ^t ~r~~ q-frf€r«r1f ^t 3f-~ "° | ~-rf~ft ~ *?r>- % 

srprc, 

w ~f-far= " " - 
= -£■**/ 



=<W' 

^rs^ ff-MV ^tt i tjppt (^) % stjsr, 
f ^r^rr 'to^r §sn:r ^^fcT ^Tssr ^ttt i 

r 

3TcT <io Tr ^°^' ^ ^*T|, fvi|W «l^^ ^' 15T 3fTT 

W A : m' : : : gr*r><r 

. 3T«rns? 3T5TT= ^r— = <W' 

= r^'=R°v<T (?) 

«T$ *ft ^TTcT^ | | ^f%[T ^sppr ^TJ ^T, fa*HT (^) % 

3p|*rrc irfrsT%fs- wt? & st*$<t 3Tter%*£ stt^t i 
^rf>n?^^r ^torte^&^o^+^ ^' 



JT? 5TW <T<? % |, SStSTCC 5*T*t ®qT^5T-f^HT 4t ^TT 

= 5?? fqr*'m' 

: W : : : st^ 
... . . MX^ a _, 

.\*tist ^.^=3^'+^' 

^ fqs ^tt=««5 
^ Frs $1 witt= 

3T5nc==w' 
.".W : t;V : : W : anrte 

. ' .*ftET *ptfe?*TT== V V 3 + * 3' 

p spt srtsr <rfefsr fm «reRT *r \9**° |, sstsnj *ft ^ 
"*R *tt -?■§-_ srt?* ■rM-r t 5t*ft • 

V9RX^K 
.*.Vft5T WZ <7^ = — T_ ^PWT 



3ffa sftsr sptfeq»5r= 



*t^ wtsr *Ftfe«t*r t^rr *f 5ftfT srmT t 



^T f*TSFcT 



==Viw^H^a^ 

.\ fa*T*T (*) % argSTTT, 

P=*IOT 3^+f^T *T> ^+^TCT 9ft5T7>?T I 

^ON^r/^-^^+^w 

S*T § ?T| *<re |> ipTT |t»TT f% SR^P TTj| ^t STO ^ % 

f?T<? *t 5TTC WTSTOwT 3fk *T?<? q«T f?T*r<?RT <Tf 3T | 3fVT STc^^ % faq 

gsr^T, ^tte^r, ?$£-<rft;f£r g-srcsr, ^F?rfe^^r srtsr?'! cr*rr srtspTisr ^t^jtt 
^teir 1 1 sfc ^st *r 5 ° ° cT^> % arsr ^rr arT^-arrt af^r ^"t sirr 3ffc 
*tifz*m €t %tfvnt st || |t <ft $ 3F?irr arta: ^trs^rr *rrftift ^nHY 
*rr ^r^t 1 1 siMt *rsr v$ % faq ^tt 5f srr sr^t 1 1 sat st^r 
sr&* % q>?T srt* 9ftsri5r ^t ?ft *rrft°ft wsrrit ^rr sre><ft | f5rc& 
*w *Rit ^r «rtsrt %?tt 5r§ cr srfa<<r |> 5rrc*ft art? ^utt ^ $t *rt 
srsre f*re strtt 1 3^rc ^ti §tar tft 1 1 str^ mfvft 3rfsPF 

^TT $ STRTt | I 

f *ft 5WR f 9T SPT tft ?«TR 5TT^f 3TT S^T | I ITSIPT |ET qn* 
CTPT |tcTT | f 5ft ^ *T>T I WtSTt^T Sf>T ?*TH 5TH?TT ^tcTT | I 3fk STRp 
3* 3*ft ST^R sfRfft <Tfcft | 5f*ft £S % %q <pt irqt | I 33T|TT 

3*3^ ^t stt^jr stst^ ^t ^tf srT^^irspcrr ?r|f srcffa ^tert I 
snrrte^ «f crr ?rsf ^ i 

3T5^T?— m sft5T %?SiTT ^TfsfT*T ^T ^t cft 

wt5Rj?r Jrr ir??T^r srtc*t* iterr |, ^rrwi? ^r^ ^rtrt ^ 3ftf t sttctt | srtr 

^T^ J?ft5T %fST 5TT T?5 %?S ^ 7ITt% & 3TfEre> | Er2T*TT 5TT5TT I I 



f^7TH ^rr^T — 3r qr Jtt ^srt TTftr ^rr ?tr | sst%<t argnte 

$?sT *T 3T«T S T^ft TfftT § ^ TTftr rTEp ^T ^5 3fk <£?TTfe *>T 3T«T | 

*ttct€ TTftr Sr «i^t TTftr cto taT fo ^ta if ^t 

JT^TT^ % ftr^ *T*T5TRT TOT | I 5ftf% 3TTT SST% ^T ^RT 5<fta % 
f??TR *TT«T 3 cT*?T 3fa ^| *«TT?rf *f 9ET5TPTT *TOT | fa*T <**) I 

aw^Tg^rp^aT s^fe^simftrciT i 
*TO«rf*TOtiT?3 ^ cm: 11 *VI 

3T5^R — («^) ftf % ^tjw (t^rst) ^t ?r| ^t ^q«s3cirt% ^r 
jott sft% goR^er ^t ^rftr spt ^tstt' % ^oo ^srrsrr § sttt 
^ <r 5f> 3tt% ^r^rt sr^ % st*£ if gftft (*rfe ^r ^Ti^r sht^ |t) 
sfk srsTart (*rfe 35 ^r »r?5^ ^trt^ ^t) <t*rr st 3T5ttt% 

fe?rPT srr^T — fa*r sppt *t&*pt ^rnrtrTC f ^t <r arrar | *ppt 
hwpt tot^ aft? f5r^r spt*t ^r m*TtrR ^rr <r stt^t | s*t si*pr 

JTSJTT^ ^tcTT I I 3*ft T^TT ftr^T ^PTT T6*PT <TTcTT?T T (TPTTtR 
^tT % ?TTT if 3fT f§Tfe^T % Tft% ^tcTT |) |tcTT | 33 SPPT *P>TT 3T5TTf;T 

srt^ ftpr t*pt ft*£ ff TRn^r if ^rar | st *t*pt *tss arsTTta" frcft | i 
*rf sr^ | f% **r*ff ?pt jtsett ?t ftrcTf*T ^1% *rr <ft$ qrar^r Jf stt^jtt 
^r^TT |t q-^r ^rr bt^^t^ ^Wt i qT?5 str jtrttt ^ % 

3T??K Vt *Tf5T>5T |; 5<Hftp? ftra^ ^TtTT ^f TT^ 1 ^ % ^TTH STf%^T 
^T ^??f^T sp^TT ^Pt ^t ^ETTST 3Tnt «IT qtii 3T5TTt% 

itnt i 

^^T% ^TTT 5f 1Tf tSRTsn ^%TT 3<HT «TTT ^T TSITIT 3rgTTT> ^T^R» 
?Tf ?r ciftf% 5TT ^T^ ^ ^T^^ 3TSTlfg «FTftp|r ^TO ^T I 

T^T^r % f>TTr ^ ^r^^rr ^rf^ fV *fsiwT % ^nrr^ 5prfNra[Tr ^t 

^TlTttTT^^ W f%5Tsf> $f ^^T <T^ ^TT ?T ^Tt 

^pT ^IT ^tcft | I 3Sftrtr Jf ^t STOTT 5T | ft> f5T5T% 

^t^t lf ^tt ^a» irriftfTT ^tt ^t ^^pt ^t^t i ^t^t ^ wrt 
^H^» Ttlr % ^frr«r srr^t «r? ?tt | ^^ftn? ftrcr% s*T*r Jf tj^t % sitft 
»mff«r^T irnfhTT ^rr ^it *$<m | ^nr^r 3r ^r^ ^t t% wt 

5Wt i 



W 3*5T?a Jf f ^ fr§ra" =T^rf sttt # siRTt sra irttmrw* ^ 

t%^TT «TTTTT I 

*I5T ?ft5W>^^T^ *TT?3*T#lfcr cTOT t 

*rsr*| gT*rN srsr^ ^ hysii 

f^qfet cTST cTC TR^T3R*T ?*TS*T ||Vc;H 
?>5qffcI?:goTT ^cmTcSRat^clT g*T: I 

swsqtTfsrs§<rorT wrrat^ciT iiy£h 

STJcTR — ^g-TTT TSTT tRSF Tf?T & ^T% TSt^ spt |t>qj 

tr <rcr sttt (^c; ^ft^f t) srcrsrTTt ^ttt Tr*ft fsprr & tott 
*terfcT ^ t>r^T^r trr^ tstt Tfa $ srsiT tt 3ftf t ?T ^*tt ^t 

%fT*T> TT% t>^5T5ft I I (<«;) 3T?T T|f ^t JTSTT 1 |ffr^ TfcT ^t 
^TSTR T5<T T| % 5TR% qrt %TT ^t cT^ wTRTT =TTf^ f3RWt *tfcT 

*S I — tfT^ TfcT ^t TcT 3TTT T^T ^arSTTSTt' % ^cTC *T T«TT 

girTTisr $t W % sttt ^ st; (vs) wrssr t?s <rftfsr % gwr 
^TTorm *r (*tfk t?5 <rftfa snff if cft § srVc Tfe ^rart % ^t trt 
^^9o I) ^it^ *fr, vrfssr ^T3ft t" |trt i Tfe t?s %?sr |^ srte ctW 
<ref t" (^ffe <ref 3) ^t cfr 3rt?t artr tt ^t^ Tst* *f (*pRTfc <ref 

5f) |t cft ^T3ft I ^TT ^RT *T TT srtT ^sTITT WZ tfre> TfcT cT«TT 3T*T 

^ *rfcT srra itcft 1 1 
fN*TH sttm — t%st t^ ^t ttstit Ir^ Tt% *f sr s*r% t?^^ ^t 

^TT^T T% *T£T lT lT ^ ^t tfT^> TfcT 5TTcT |tctt | I |t ?T§ 
^t TfcT ^ct | I TT?5 ^??TT % ftRT ^ TT|t % 1T?3>5^ T% fcRt 
q>T ^tctt | fo ^?T^ ©tf ^T T ^tf 3T^f5 T|t |t SRictt 3RT ^ 

^t T5TW tf?TW» TfcT ^t TfcT ^TT§T 5ft TTt |, %TST ^?5»TT % f^T^ 
TfcT «TTT^ ^T f?^TT | I TSTT T| ^ T*? TiW ^T IT ^ 

Tf fT^^"cTT | t& |t T^T ^fT^J TfcT 5f TfcT % T^ T^T 3T«I^T T^ 
Tt% ^ ^T ?f?^rT ^T ^ T?? TfcT ^TTcT itctt | I fT ^5TT % t>fq 
q^t IPr^T TfcT ^t 5TTcft | | 3TfT ¥ft % fan 3TT% K<> — ^ 

TcT^rrTt ^rrT ^T5ft ftrar *ft ^TTt ^tt^^ i ^r tttt ^t ^c*t% Tt | : — 

tr^ Jf ¥TO Tf ^TcTTT =T^cTT | T|t 5? ^t ¥f^£ %fT^7 TfcT | I 
^TT%(T TfcT ^TTT % t%^ %T^T T| ^T §RT TTKr | ft> tWt 



ffr % 3ft7**T ^ % ^ ^ OTPT WgT ^ ^ ^ T 

«rg cf 3°rr *tit spvtt <ri*rr ssrt>R ^tT* srcsr Hrt tft jt *Rieft | tsraret 
^(for % ) 3p?r ^r ^ — %) arn«r ^t ^ 

= (3RT sfT WHT tff_=3RT ^T *T*T TwT) — (3TR*W ^T 

*ts*t*t ?r?±3ntRT sft *fs <m) 

= (3T?cT ^T TSST tf§ — 3TTW *PT ^TSJHT ^)d=(aT^ ^T TiW 

— 5>T *T?5 *wT) 

=*r&*re tfe Tferzt(3r^ ^r w% qwr — strsst ^t t?s ^p^t) (i) 
<rv§ (fer %) 3T?cr w *t?5 <E*r 

3fft (f?T %) 3THJW W T ? S W 

_^cr qftfsr X 3tr^ % qft ^st^ t ^ g 
^t%q ^rst^ ^t 3t??tt (^t <tfa &) 

% %?s ?t I (^) 

q~ 3 { fc?T % ) 3FcT % spt TT==( f™ % 3TRS1T ^T 

^+te tf=W 1%) *t W5T"T 
=f^T % 3TTTWT % ^t ^^TT 

TcT 3TtT f q^f ^gTsrt ~ 3RR X %?5; *rfa 
+ ' W 

%^ sr*ft";*T "^tt - " ^ § ^rr ~tr spr sftT 
^t ^tf ^ 

3T? ?T q»T "U^T - aTTT^^T ^>T *FS TJ^T 

qirfg T5T srtr Pt^t ^rr ^Tart ^t sp?tt x t% 

= -^" x "w (,) 



f<J4|fcT 



*r^t %$\*v*t (3), *?ffa % ^WTr^ aft^ v$3r ssrta % g^rW 
*r |, f3rcr*r 'Tct 3?t* qwr fcr?f ¥t ^iiTsrt* % ar?^' ^ tfst<T Sf 
^t^crc' *ptt 1 1 

*PTtoTnT (^) ĕp> (<|) if 3c«rT<T?T % 

*fs <rft:fsr 



IHt^ *<t*s nfcT=*is*nT tPr^ 



. . TcT cT«TT T^T ^«TT fq*st ^T 3f?rTT X TS*T*T TfcT , v 

X fa) 

%?5 ^xff?r % srfgr^ afr^ £ tttV *t «p*t ^tcTT | cre Tfc7 *ts*tt 

»TfcT % 3Tfsr^ 3T^«TT 3>*T |tcft | I (^ft fasT 3rk \°) I *T&*HT 
TT^ f5TrT^ ^TTTIT if f*T *t g 3T«T^T 5 & cT*F Tf^cfT | ^cT% tf*T1 if 

t% ^ 3 STT^T ^ fc cT^P qf *TcTT | ST^ *rTT«T ^T^T *t *q*£ JT^ 
*TS?T*T 55 3TfSRT «TTcTT |; SSt^ ^T^ ^ qft TfcT *ft *TS*TT 5T| ^t 

tfa3> TfcT % srtsr^P ' I 

^^fftfcTT ^cT Sit^?! $TT5iteg*|fecTcT: I 

tfsgjff tir^airs^ $Ftnfa^3ntf<it: 11*011 
■aer^^cT ^«t sptf t%^insfsT% srsj 1 

TO^sfa^T?SttS¥R *jfacT ^l^cT^ 1 1 1 

' 3TJ=rTC"~- (K°-H^) *T?S tt%^ *TfcT ^"t STtSTT^T 3>t Tt% 
ETST^T %<T ^t f^TT 3ftK UTtST $<tf % 3T?cT* ^T 5t, 3*m<TwT ^t *ftST 

^ ^ *n*T I ^t, *rfssr *T>t ftej TfcT *f sft? <(t *rf<? fe^T *t artsr^ 
^"t sftT nfe w §t cft w 5t 1 *rfer ^rfsEr ^ttc^t^ |t sfk 
Tt% % 3rfsr^ ^t cft %^r *ft ^jinct^ ^tTT i v% ^ra>nt% fr»ft i 

feTR — ^ t%2T*T ^t 3ft3prf<n-cT % 3T|^TT ^ff f%T«T 
?RTct | : — 

?q^^ tfaq> ^fcT=T^ »rfcT 

(wtgT>5?-^g grsg Tfcr) ( ?ftgr ^w^tg^)* . 

f^f ^ 3T?cTT ST^ SR^t ^TT f^f I I f5R 5t WTT3f¥ % ^t^ 

*f jt| t\|f ^r *t 5ft ^ft |t ^rif % st£t 5f^qrr ^>t ^tjtt ^rf^ i 



' ^5T*n?r — ^ arrc 3^ ^ *rfa («ts^ t> srcrer 

<r>*rt 3rs^rfg- ^t) f?nPT*rcT i 

[^t 33T° ^ ^V *qr<ss tf?T«P »T% 

=^V ± J^X^X^V 

(«r^t *r?s prc 73 3 | wf*R a?r fsr^ src &) 

V'+ rf^- X ~^ X V 

=suV'+rV.s 

*TS**T IHt^ Ttlr 
=*'K$" 
3^5 T?5 Tt% 



ir^t iT?r %?s ^ <re ir | f^rt%q ^ir *rcr ^tt^ i 

.'. 3^ *PT STGS irfcT 

» v y 5 — X — X K 



=v'*a"-n' 

35 % srtsrt^r ^t irt%=^2f $t ^s^^r irtlr^^t;" i $rtsr*<Fr=^<>«! 
^srtwcr, vi src *rrcf *t a*t>riT<»r (*) 3 ^ % afh 

5?TR»T^ f^f *t ?*Tt'fo 91^«?»^ t%3*TT STTSPP 
3$ ^t FT*£ JTt% 



|T^rTT3x( Sltsrtettl^ 3§forf*T5rcforf?T: ( 

£ cTtT ^S^ri : ^S^iTOTTSjtlT: ! ! 
5R^5>^«Tf3fT teM^gcTTCT: I U % 1 1 

sraf?er *rflEnrtcte& ?f ^^5RT%?fttM: i 
3T3t%*2rei§ĕsr: sf: W^irt?cT ^ht^ iiK«n 

spprs— (k*) ^ wtsr>* % %x (cT>r % artesp 
stcH qrr) $t sttctt j cre srtsrt^r fsr^ xfor*rt* & ^er^t ^Ntctt j ^ £t*rt 

Tf STTcTt | I f*T ^TTT ^ T>?ft*r f?5TT 3f 3TTcTf | aft* Tt"cT ^ ^t 

5TT^t | ar«rf^ m€\ j 1 (*u) ^r *npr, f sr, p, stYt wf;r % 
3f%T sitsr^ (f5PEr% fsu 9ftsn»*r trosrr srTcTT |) a>*r % 

«l^o, o^, afk <m 3fa ^tct | (K*) cT*r ^SCTtlr ^T arnw ^tcTT j 

sftT 3t?r wtsr $w *r sr§ ftct j srt s<rg^ wtsr %?srl «rft ^o % *bt% 
<tt sttcT | (m^ ^ stYt ?*k srer) $w *ra> «rt% ^t 

stct ^tcrr | ar«rt>j; snr sr| faT *rnff ^tct j i (kk) tftsr <rftrlr % ^ft it% 
% ga» sih *nf «r ^t arsr TfcT sst grw 53? «rrat j spr srtsr sricrel 
tttw ^tcrr |, f er arta p ^t 3*r sr* sftsr sris^ii ?;tt% Sr ^rr 

| 8fk WTT ^t 33 tf*TT 3PT WtST $ SJt TTT% if |tcTT j l 

fN*TT«T srnsr — *ff «Pt 33> ifcT ^t ir«rT*f ^rcw <i ? -1 3 *sit*f % twsrnr 
$f f^?TTT % *tt«t ^rnrr ttt | i ^ttt 3fh ^cT^ttt t*tt | fti 

^PT Tt% *PT STTT^W 3fk ST^cT W ?ftcTT | tftt TT^TcT % 5TTTT ^TT ?T^TT 

1 1 sftsr %?s % «ft ar^ ^tt f?r t^t f bj^ ^rsirir m?r % spjsttt j ^dwn 
t«tt«t Sf f ^ f^cn Tf cft j i % ^ ^^tttt ttt j f«P ?ftST 

"TtxfST % f^?cTT7: % 3Ti|?rR 3T3f #?T ^TcT^t, 3TT&#T* TT ?T^f TTT% 5f 
$m j cT^ ^3) nfcT SPT 3F5T ftcTT j I T^ 5|TcT f%^ % % S<r*Z ^t 
5TTcft j I *<T*£ 1Tv| ^ft5T TTT^ <K ^TTW |q ^ 5t ?«TRf TT 7|^TT j 
3T|f TjfT5T ^T ?ft5T Tf^fsr ^"t FT5T ^TcTT j I ^fft ^5TT ^ 5TTST ^ft5T ^ 
qft ta^TT 3ffa ^»«fTT ^tT *f t5TJ«TT, ^T cft^ ^T3ff % 
^WTcTT j I %Q t%^T5T ^T ^ 5ft ?ft5T ^tT % TSiT V* ^TcTT j 5ft?T 



*t TWWJ fc ®T£T STfT ^TT | I STf> *rfa % 3TTW 

3fk 3RT % *fl %?S *T TT«T ^TScTT ^?3T | I 

Tff cft STTTcTte ftfa ^ ?T|t % ?«TH 3TT^ ^t ftt% *3*mft 

»nft i m?^Tr*T*f 3«tt ^ vf 3rHref % afh <tfir tft srcrerrot | f^^% 

^T FT*£ PTH Ste S*ft 5T^TT t^SRTT | ^ f^^TR % % ^ 

f«relt *nft 1 1 3T? h?t<t *r v§ n^mi 5rrc*rr fo ^>r <retlr % ar^i^: 
«rrHres W % *tftfa<ft ?r$f % ^ttjt Ot^t^ 1 1 

<Tf *T 2Tf %^TT Tf5TT | fo V% ^STT-WtT 3 3ft % ^T^TT *T 

|tcTT | 3ffa f5RPPt ?TTt> <TT ^T |ftcTT |, | I *T| 5TT*HT <Tf cTT 

| fo Sfl STO *f IT| ^«^t & *P|f qf »TT 1 




TT*T *ft 3T T 3TT fa>3> ff§ *T *r*r>t!*>R ^STRtT | STTT 7, H| % 

arM^ Tfa *>t ?«tpt | sft st^^r ^t mfa <rc | i tW *m sr^ % 
£ra7^*T srere <tt 3t«tt^ st <r $t 3*rt *tt*t & ^ % ^t<t *t 3ru**r 
^ttjtt «tpt srt^ ^r *nro fr V for % ^x <tt ^ t sth <re <t| cft 
* t *r ^ %?sr ^trtt | f^f% srrit sr srsrc % ^er fa*ir 

sinnrT i 



^ *' ~~ f ~ ? ^ "~ *rf ~-r 1 1 -?r - *nsm* 

*-f (Auxiliary circle) ( , * % **** ~ " * -~r f^ 

«t ~ -~r *t tt f--| - *£in i *f- ^rr *t -romr 

* *r m *r>r *t *r ~ ( eccentric 

anomaly) ^ | , ^ ^ ^ ^ ^ ^ , ^ ^ ^ 

^ $ fft — fef ~~ *t -"rw -— • ^tnr rcff- ~-r *r -rs- #-r~— ; --- 
3 ^° 3fi-T TO"hr *Mir ^-r 1 1 *f- -- tf q% ^ v 
% spttc |t.ft a> 9 fe- <ftd sr % ~f w aftR -x* i -xsr *t 

| ^ v ^ ^ f ^ r ^ , ^ _ ^ 

*Wta %*r |t<rr s> $t *w wt i 

«"hr—r % 5off % stt-r <r -—-r — - %?- srt" ^% f - , 
-~- %-? 3ttt 3c%?~ % ---?sr --■ - ^ — ^ | ._ 

£"-fi!- sr - - - 

5K|rT ^t ^<TKT~~»r?r^ spT5f 

_ 5 

«T 
?X^T 

*^g^gr gr t g r _ «r 
3T ? tt i~ 

ir^r. «r 

~™ 7r -r. -r 

_ ?)^-r -;t ^~-j-f 
^rr — ^-^r 
z, *t -?-t-"tr ?t^-r % <ftsr srtr -;-* 3f~ | i 

* "f " " _5_5_tt»it" 
' '^tt ~?t grg—r -^r??r ^^r -- t 

*&lt Askwith's Purc Geomctry, pp. 205. ; 206. ~~~ 



= - (3-^ 3) 



*T§f ^ 5t*T ^tT spt %?s-«3t% (eccentricity) 
"% f~T PFTT TST I fo 
gtgregr sr t *t ^g. *r 

— (s — *T 3ZfT S) 

. *t V 



ht *r. 5=3-*r ~t s (l) 
~fa**r Tjsim —5 %?s: srte ~ "*?sr sr$e | i 

~ ST/ft*T *T*tWt<T (Polar equation) |, 
— ^li——^) ^rgf ~, * 3Tf*T & * — : *PT t I T™3 

*W~r ^t TfWSTT % 3T~fTT f 

TO=^Xf*raTTO ^T (directrix) & *T *f>T 

=^xsr t^prm^ *pt a^crc 

=^x & tor^ ^t ^t 3rr-%'5 % zm srtc) 

~™ (-;-«*) 



s^X^~ —3 lit~T ^ 



=<r— *rxtr ^vsm s 

= <r (q-^ tf~T s) (*) 



■*• '« --=g (l-*r vtw z) 

T+^ept^t sr v ' 

l+^ ^tejrr s 

3T «i+^ ^ITT *T— 

<\ — xr ^t^TT S 

<TT ^"t3*TTSr= lllll — <j 

«I - ^ #?*rr ^ 
*j - * ^>irr s 

^ 1 ^^TT 3+5fr? gTT 3 + ^ 
*i— ^ spfe*TT S 

«i — ^ ^t^r s 
. <j — <i - ^ ^t^r s - ^t^T s+^ 

' ■*i+^5ZTr^ <i — ^ ^sirr 3+^t3*rr s — 
_(<j ~^?ztt 3) (<!+?) 
(^ + ^T 3) («i-^j 

l+^ <i— ^TT 3 



«i—^r T+^rrsms 



* r>*ft ^>r *tt *m *rt vtt%^rr qr «rt f s srmT 

| ^ ^r ^t *<r*r \m ^ttctt 1 1 tf frr 3 tlrart «str *t *t stw ^st 



utiww (<\), (^) srft (%) fr 3 % Tmt ^t wv 

*FZ *T?S *PT 3fft 5 % *TT?T ^TPT *T^ | I 7T?§ % fS% S*«RTT 

srjf ftat i *rfc *rs*nr %?s ^t tt^ str $t sra *fs %?5 sfa *nt 

3>T ITR 5fRT *TT 3% cft 3rf^F &Wt*it $faT | I ^T% fatj Wft*VH ($) 

^t f5raft*rfar¥ $t <tfcr fr ^totht Tf ar | srt ?ff tott ^trtt | : — 

5ftifT 3TT f^nif(T% ?TT*T R 3T«T^T £T^£T ^t fa«PtiJrfafa TT 
*T. *T. ^OTTC fs%3t % ^*PT *P5TiT ^ *T T§ ?W | f% 

^T^W^T -s^i x V-T~ 

^f 5 ^fq^f^T?T ^T^tB ^T STTETTT I, f5RT^T *TFT *t5r*rfacT % 

sr^srre | 

+^--f —f^TTfe *n f% lyjur m | vx*x^ 



xi, |* warit^^i,!™ ^r 3pt| <nxvxax.^x<i i 



,\ ^nrt^ (3) <*t ^ttt, 



srV - 1 *V -1 



^t^t^ % sreto <tst *f <i srts r srm tft 

Vi-*r\ f + <*J 
sfh *rl% sittsrw (^) sr&^ <rer <j *r § ^sm ^mr cft 



«V-l 

* +i 



Vi-^(? V-i+i) 
?r4t^n:wr (sr) % wt^ <tst «st s*t)^*r (*r) % <t«t <m (s) 

% *Tfit T5T (T) % STT^t TST § *TTT *T 

W _ _ *r + ^ 1 + ^) + 1 /<) -^-^^^ 



= ^-e 1 M< l +*-vl-*)+v1--*+v1+* 



_ r _ V<1+^- __ nmr ___, 

5 



: .... _ ^ £ " 



___eV - i x < t-*iT^_~ < t 

sr?*te <TST ^rr 5T^txff> (logarithm) «r?r %, 



.*. ^ntt* - (*T) ^T ^tlTT, 

» 

+ r^^_r^ -W-T^ 

+t(_ ~ * _ )+- 

-**V-*i --W-l 
sf«mr s=s+- x — - 1- 

V-1 



q * •wV-i_--W-i 

-f— x = 

* V"1 



_ 3 -^Vl - - ^V - 1 

+ I_ X 5 __S _ + 

* V-l 



W-1 ,-*V-1 

— - ? __ 3, 

*V-1 



,^V-i i *V-i~ 

? — ^ _ 

^V-1 
<r 3 



+— X^-"T^+ 



*ft dhw (*) * 3, *«n tr, wit * 3, *wift % <t< 
srrsr f5R?f ^ t ^ *r, « *| imror (i) & * 

Ot i&TT «ift*OT f*T5T TOHT ftrctf %<?*T S, *T 3TTT 5 7ft 3TT su^IT 

* $ «q * 3TRT $ | <W* * ^ST^ (Lagraoge'1 

Theorcm) % 3T3?TTT 3, 3*T 3, W R * *Wlft ™ ^WTT fiRT 5TPT I 
?sftl<? HST<T 3 T^T *f TOTITT ^ ft? ^ *T f351^ WT | I *f 

toRT *° 3*"* * TO 2* 5 V *' ^ * OT ^™*" 

^ % 'ftSK*r*r %^f5T^ 1«5 W— W * t?iTT f3TT | I ^T R«Rf W 

¥T t : — 

^ ,=^+11. <*> (t) ^tt ?nftror tf ftrctf 5 aflrc n srt* Trftr 
# arh: «B W q»R (function) jf *ft T % *R TT *rftrar $ <ft T 
*T i?t$ *wr <R*R y 

ft(\)=fc (*) + *• *(*)■&* fe) 



tr* 3T 

_4 — 

cTT 



gt Wp — v 

dy JTT 
itf tV (*), ftj (5) *t qs*r m«Tt>wa*w-^ 1, 3WF 

^^rift arpt 3 tWp? «ret * ^> v&> ^ 



err^' <TTV 

snrtarw (<|) *t |, 

cfT 3 =*T.5 + *T 51TT S 

*ft 3*ft S«T *t | ^ * 

T=^ + ^T. ^ W 
3T^t T, ^ 3ftT JT sPl T l ^K IT 3ftT ^ % *nTFT j l 



tf-firaw 

Hft fo> (?)*__.* <ft foy (jj)--^ gj^ ^ 

•'•*-''+ *i 1 +£ { [^]-^ } 

, ^ 3T* ( ¥ -j ^« f ^ 

*ffcft tfr %^>rpTfcr itt*t * % BrggresirT t % fotfr srra (^rr *r)*r 

*JTT T=— — | ^?TT W — ST^KTT (*-*)* 
*X(-l)T 

Tll ^"^^" — ^K^-^^t (*-*)* 

+ ^TTt^} 

*rft faw*T <rt, 

^-. c, J ^TT^IT - 5T5WT (?T - ^ )*T 

+ '_J___ri) (*-Q 
(*-*)* + •« ^ T f? | 



cTT 



*™ % \ J iSFV 



^ a^TT^» ^ht 

= |(^^T^-TtTTiT) 



cTT*T 

cTT 3 



m* 3 \ ^ 3 (-<ir 

X (^T**-tf*>9T^+-^XS } 
= £(tf ? 33TT\?W- « ^^itt^t) 

.■.L.(*<wrTW -XX 3*5*Tm+ ? ^T) 



= -^(^« ^T $lT-$X* y ^T V *T+UX^ ^M*) 

.\9«ir+TOPr + — ^t ^t+-|T-x— ^nT--^ 



+ X tf(^ ^T V *T — *9T ^ T) +~jfX 
X (fC^5TT X *T — ^X 3 tf *m \ T+1° *) 

+ t-x4"(* 11 ^ T * T-^xv y 3*n * T+ 

UXV* R *) + , 

*rft 3*TT T, 5UT ^ *T ^HTf? 3TSTT «FT T5S ^T* m 

g=,r + (*- T ^+— ^)**ttt +VV"" + "^J 

, A*T 3 ^!V W * IT 

-tt vc+^— ^-/^ ^ * 



+ l * iir v * +-^7""* * *+ 

**r siftaT«T if gjn * *r cr«rr m$i ^r *wsft % gfh % 

% ?RTPT ? I 

*PTt<re«r (<|) srtr nrt t>nar cn^r | :— 
*r s*rr 3 s *r 

3-IT 



T3RR7T Hf 3T*T f 3TT fr JTT? 3 % TTOTT if & *T 3TTJT 3TT7: $T* 

•pt % m % tw srro <rt sirr 3 t"^tr §t «rroirr 1 ^f5rq 

+^- t -+-;^t^ 

(3 \ 

1 V u\ W 

+U^iT J^^+^*** ^ ^ *r+... 

fq> (^)«=^TT ^ 3 gft fa (*r)=3<TTVT 3ft^ tV(lT)=3 
R ^Tt^TT ^ *T, 

5*TT ^ S=5qT ^*T-f*T3*TTiTX^ ff>T3*TT * T 
+ 1^- ^ (^ 3 TX * *T*TT ^ *) 

+ ]^^ 3 (wrr* TXR * it) 



5TT* 



+ |7"^v (W itx * *tor ^ *)+... 
t3RrJf «rr *rx ^ «rW ^ it=3«tt 3 t— ^tt w, 



3T* 



™ (^m* *rx R ^ar ^ t) 
=is( * xMmi* ) 

<TT . _ . 

=*^r(^t^T ^ ir — ^rr^^T^ ^ *T) 

cTT / . «H-^iUT tf *T\ 

- — ^ ) 

■^!TT« *T — R wJTT ^ *T, 
^(^T 3 JTX * #HTT * q) 



<TT* /3 33T ^T — ^T ^ JT - \ 

SrH v X * *7 



— -?L* A ^TT ^T ^t^T R *T — 5gT3*T 5>tgSTT 3*T \ 

""bth* V ^ J 

cTT f 

=•^7" (*M *-wrnr) - 3 (wrr K w+^tt *t) } 

= [ J ^T 3 3JTT TT-^TT * T) I 

=^(-3* ^t 3 *r+* 3<tt t+* r u »t), 

3 

^ * tx R *>*tt ^ jt) 

cTT 3 



m 3 



ctpt 3 

cTT 5 



| 5 (^sm V *T— V #?HT ^ T + 3) * ^t^T R *T | 

+ ^ ^t^TT ^ *) | 

cTT 3 ( 

=^r ( 5 (vtwrr * *r+*toT * *r) - 

g (1+^>?n * *r)+ĕ ^ * } 

j J (^ST \ *T-V ^T V T+S ^t^TT ^ T— V) 



m 3 



=3 (^ 3 ^t % t— v* *m v *r+\s x * 3 — r < 
5ITT ^ 3— '3-TT ^»t4-^(^itt^t — ^tt) 

+ ~ (^ 3*TT tf *T - ^ 3!?T ^ *r) 
+ ~j^X — ^T * TT-^\9 33TT 3*T+V wTT*r) 



+ X (^ 3-TT ^ V T 

+ ** w«TT R W) + 



=f -*r + ^-)^T*r+( l-^*>^)~rT« * 



5* 5f 3 

+ ^H+.. 



Kfe fa (^) — ^T^ S 5TT fa (*T)— "T 3 T 3ftT fai'(TT)=3 
5-TT 3 S—^ETT 3 T + ^ 3_tT *f X * ^ST ^ T 



^T* cTT 



* cWT * . 



^ 3 cTT* 

+ -^- TX3 ^T ^ *}+ 

=^T 3 TT + — ^ (3-TT V? 5T-^T *t)^ — — X 

(* shit x *r - ^ ^ '=? t+»«tt *r) 



+ -^-X— (^ ~T ^ *T-tf=l ™T V? «T+*. 1 ? 31TT * *) + »- 

+ (l -^-)*m* 



( \* ^ 3 
= — ^T T — ( — - — )3EfT R *T 



*<reTfsr^R 



/3^ \ hk^* 

+f -— - J *m y t+ — ~ *m K, t 



+ ~^T^T * *T + 



$*fr ?Rf t ssr * 3=3«n v *t+<* 5«tt tx tf ^t^r v *r 

= SJTT V ^ T (^JTT K *T - ^T 3 IT) 

+ — v?TT T ^ T — =; ^TT * *r-M *w 3 *r) 

=^* **T ^ iT— ^ ^ 3 *T 

+ (<l - ^T tf *T+? ^ ^T * *T + 

3Tk ^T K 3=5*TT * *T+^ ^ ( ^TT ^ *T-5*TT V? *) + 



= ' ~ 3*TT Y TT + ^T W+— 5*TT ^ T + ... 

W 5T3TR ?TJft^T^ (^) % 3, 3JTT vWI 3 S ^Tfc % TT<T cft 3TT 
<R?<| f*T% q, «T*, 7 3 ?c*TTfe % ITT^ STRJTT 7§ t T 



V 1+^-y f^ ^T TTT | I 

W% fost WTcT ^T fa*cTR tff3f % t%3T?cT % 3T«pTR «TT^TT 
^TT | I <R?§ Tt^ 3: ^TTcT 3* % fa?cTR fsR^f % STTEPP 3f^> 5TT^ 

<t 3rmw*cTT srjf | fff£f<T<? t%ST^T (Binomial Theorem) ?T tft «n^ ^TT 
| 5ft q|f fegsrtf ^rr^ | : — 



V i+^+V <t^r 
1— V i-*r* 



=Tl 1-(1-*t} 



=vIt + t + "« + J 

= — + ~+~^ + •••«•• 

=(t+t+h) 

«*v-+_?+ 

^ 



q + ^ + (^-.+ 



<*=(v+t+{^) 



= — + — + 



VI** IV V * IV 



^nt? % t^recRT *rrc ^ttt f«3r ^rw <fr ?*wt i>tt : — 
/ *r 3 , ^ \ f^ ^ , ^ % \ 

+(-r-«rJ ,,n,,r 



+(r~ ™J + ^ Tr *' r + 
+M(? + f3 [ ( 1 -f+ 1 S) 3It " T 



/*f 



+C-?-^> i " + (T-^)x™" 



4-^^t ^+^ 3 ^ * ] 

+ (^-*^) W\ V * + * ^ -WTT * T ] 

I ^ m- *t ^ <W *ft to* 3*1* ^ 

sta* 1 1 ^ *ft ®t? ^ wt *r, ^t ^ *r vstf* % 5^ ^ a 



S=iT + 



_1_( «^^ll^+^^^RW 



+ U~^ ^ r" * * + ^^ (s> 

tst*t srt* *ro ^ spr ^nrsr srarc *t?T % t%q *r§t ■ 

| I 5TRT «TTcTT | % *TT> ^T % % |t cfl" ft*ft H§ % 

*TS*T*T 5ftT *«TTJT 3PT^ 3fq% ePSTT^tT *f fo$T STO $t% | i fa$T V% 

^t %?s =53% ^ % *«rrc T^t srmnt s*ft % *t®t*t 3tVt **tt?tt 
*t sn^ar ^nrt^^w (s) % ^T?n *r *ppcTT | i «t*5IT 3 §r>gr % t%q 

^T T, 5JTT ^TT f^nfe % 3^^t sp> ^ «PT IRT*? TT*T WPT *RW ST% q?F 
^T^TT $ SnpS f^TT 5TT?T^T | I p ^t o.o*^** |, 

^rf9I^ 

^=0.000 00^ 

^\ % TFT 5fT^ ^t 3TT^W^5TT nff f*frfa % 
*«rr*T Sr *Tfe * *>T 3f«F $ 3fk ^ ®tf fiflTT *TR rft 1 fa*T<TT ^t 3T$fe §t 

?r^ft 1 1 ^rt%Qf, 

fl=q-j-(.o,2Vioq - .«ooo^<|) 5*TT T 
+ (.ooR$?©$ - .oocoo^) 3qT 
+ ,ooo^|c; 3qT 3*r-|- • ^ 000 ^* 

ar^T *r=T+.o^8s£$ ^rr T+.oo^oe;* ^rr *t 

+ .©oo$^e;5qT 3*T -j-.ooooo!^qw?TT V*T (^) 

it^ *pftwr %?sr^eT p ^r ^ttt 5tft% % fl»q ^t^r 1 1 
*rfe *t, ^ t, 3 t F*nfe 3*nif wit^ frt% % *ST m fa^T *f smtr 
^t 3TTif cfr *nftanir (sr) % ?tf^r tst ^r t % 3rfatTrfi «rt f ® srrMn 

*te =s|Rr ?f *f Rqt" it feqr ?rff T^rt ^ stcjt^ *t>»rfa ^ wrdt 
T^eft |, s*rf%^ f«rsr-ft?JT *um ^^tt *tft f*r^r ^tcrr 1 1 ^ 

^fcT ^ «l^K^ fa<> % 3T5T ^t I I 



5!H3ff ^ «TTHW * <l% % f*TW 5f STCS ft*TT <ft WKX "HC T 

nr ftv*r vn% * it %3<tt tot jlrr i «Wf 

frft*f & $ ^ 1 

$3 % f*R fa*T ^ *Rt«FOT (*) 5TTC?T t>WT T^TT $ 3*ft 

*g 3? faq ^rtSt %nr «|fsr *rct^°r ( w) *r ^pr *r x& tot 

%3 W$ ^t WT fc I 3lti* *3 ft *gfo cPTT *»T aTTCW* ^TW STl^ 
q« WVft ?T % * *nWt I 

% *ts*t *t f *t fas sre*r wt itert | ^r^ srRSt % tsn? 
^4i^|5ft spttto (R) awt^ *»«t ^twTT s)*r 

^TT 

qfa*T S= (l - ^ *T*TT *T) + * W T 

( <^*>*t*) +y' JH^**^*} 



= ^ T+~ — ^t^T ^ T 





«PT5ITT 3 T+ 



1 - ) * * — — * 3 ^ t | (w) 
p % % flrq s*ftaT«r («r) ^q $t*n, 

K^o^.c{(^-f.oo<|^V^)-(.o«e;^«-.«oo«V^ , |) 

¥^TT *T — (.«oll^Y^ — ,ooooo^q) *T3*T ^ * 

-.ocooj^ *jt*<n 3 *r} 
-• oo< HW ^Pt^in ^ it^.oooo^r*! >Ft^n 3 *r) 

3TTST K^o^.^-^^o^.o^ ?pt5JTT «T-^.o^ 

K^o^.c; p^TlTRT^ fa> ?«^t *TT -JH3HT ^ 

<|ooo ^imi 5TFT I 5*ft cT?§ 3RT -JT^ % ^f 5^ S?T ^ <H«T ^t 
TOTT | I 

<T*fta7*T (^) % ff$ *?T 3ft STO %?Sf 3TT&T | 38% sfte 
(Pcrihelion) ^ -rorr^r *T ^ ^t f ft $m | I «Tt> *T§ ^T ^STretT <J*srT 
% q»^tT3T«Tf^ irTf¥c*pT % §t ST W*T S ^tcTT tjt *Ts|t sFTfor|tT *T lft 

**! ^ ^ i <rc?§ src** vf % ^rifrr m «m<M sirrfaRtr % «m- 
asr <j $ s ^tor <?iTTerT | f«r% *t stt v0 ? ottt tarcrclt ^rt «TijSr 
oTsirnT *f aff$nr at?T mx if tft t*tt | ^t%q *sTTi^ft*7 *ro 

%?sT if $3 <T<r^n ft sPTf%^[fft*T W*Z %?sT 3TRfT | I 

Tnr <st <r t ^ *r totpjtt sfk <t tt snt^tr 1,7^^ srre- 

TRT I, T W <TS*T | 5RT «T ?T| fft^ (Perihclion) f I T *T 





^n! | *t (3) «fc (*t) ^ft^f % *3STT ^ | I T % * *T 5P* 

m «nw|ft (ints^ %*) *rit *i t ■ 

^ , fam TO* *T lfl% ikt % V| * *rfofEfor ^t fta«ft| 

1 1 TftmT % sr^rn: 

^ qfr*it?r=<T 5t-«t tt 
<rfrnt%=7 t— *t tt 

H TT *t V| *T ^WT^RJ *T, T TT *t ^ ^T «T, <T 1 
«tTO^^^t^^^^^t^^ 1 "^ ******** 

«t q it T"t5ftT «*r*t*r tag* | srtr %PmT % Prom' % 

(<0 ^T(«o°-T1T)='^Sin (* Wr) X <T VT 

(r) (w *rr)=*t<*rT («o° -* i WT)x*t5*T («o° -<rw) 
(3) ft* (w m)=3WT (q m) X*r* («r w wt) 
t» ftt_ (t m)=**fan (11 q m) ?ftt. (q *r) 
5jh ^ ir-q tt)=»3*t (q *t) ^tt (q tt) 

-*jfan (q t) ^in («t wt) (e) 

q^r wtt^* *t^(Tn)3fk («r it) % nni «T t 

^Tt%* 3fk f*TT<r V§ % ^RT ^ | ^ (^) % 

/ „ x *qr. (nnr) 

^ W (w m) (<r w) 

* v ; ' (t m) 

. . ^ ^it (t m) 

/. *tw (t m) -^ ( , qv)Xf rt (cr <r) 



—^(•L^) v rx~it~~r (t t ) 

(t Trr) -fr-TT (t t tt) X~tt (t t) 
(t tt) X ~it-~T ,(^5) 

~~~TT (T T Tt) "TT (t t) 

-tt (<r ir) art- -jt-tt (T tt) % tttt* *rrt -fTt-;-<T (s) t 3?-ir-T 
-?-r&, 

- / % ' / \ w ~" T ) v*T~~T (<T t) 

-tt (t t -t tt) =-tt (t t) x — ;„„.^ x /„ „/ 

x ' v ' «TT (T T TT) *TT (T T) 

^ / , (t tt) " 

^ (t tt) x ~rt-~T (~ t) ^tem (t t)x-~^: (t »tt) 
~~ -Tf(T t tt) ~~ ^(tt tt) 

"T* (T TT) "it-TT (<T T) ( . ■• , '■) 

= — — T 7— ^t^y — - s <i -^i" _ r (T T "T ) > 

«TT (T T TT) (. v ' ) 

-"7 ( t tt) ^t""T (t t) 

= ^--t (t tt) x m (t - tt) x ^ (" T ~ T ) 

"TT (t Tt) 

~~ ? ~ ~~ % ' -TT (TTTT p~~ T *) 

, v ~tt (t t) -rt-rr (t t) 

^(-^-^ q?W~T (T TT) X ^^T (T TTt) 

«t ~$t? -~< -~r ~-?f ~t t-t -r 3 °.v 3rtV-r t^ | 

f T"JT "--:^Tt%-> 5TT "T" ~ft ©tJT ~>TT; f~-~:*t T~ TTT %T $ 8Tffe 
T$f | fo ~>T~TT (T TT) q"T % "TTTT | I SSrt ~9IT % 

""T (T T — T TT)~ "TT (t T) ^t"TT (T T) X ~~~-T ~TT (~- T Tr) 

= J *TT " (t t) ""~pt srr (t ttt) 

3T-f-; -TT (Tf-T%) = | T~T "TT X "TT " (fT-TcTfff) ' (5) 

-~t -;Tt-r<-r srt- ~f--% T>-f ?>Tf ~?t ifxfm Kjttn arrt^-r- 

T-ftT ?T"- "TTTT "TT -f-"IT | I 

"f-f T" "ITT-T -"f TTT f"T 3-TT % T"T ^T T| f«fr f%"TT ^ ~fh 
f-*cTT> fT ^"f T-crT | I 5ft -TTf--- | % ^«rt ^ ft"{ft "H ^t f--fT 
3fY^ l?l ^TTTT % f-fq q| "TTTTT -fTT-T-> | ffT ~«T> ~TT "J|f | | 




f*rer w 

3 trtarnrssr tf tfwt% <r?at y^t^ **th MNcr 

f^TT^ I^T^t t.^r% ^»° W 3%*rr i sst^ <pft 

% w«5 W *r l=:o «ftf^ *n & 3pf w pttit fror btrtt | i 

3f % sPT^rTt^ ^ & ^ ^T «TST ^T UrtET-%^ STTTT «TT 

flr?| | ^ <pft * w * * m ^ & 71 T 5 ^ l^t% 

ifff Sfte |3TT I <! T 5 ^t«T ^o — TT T 3 ^T % ^TTTT | I ^TT%q 
Tt3t^g3r% »ft ;J*T 7 T 3TTT 3 T 5TRT |, *«ftf% ^ ^f % ^ 3ffft 

^ ^ ^ «rtrt^^t srta p % *w m 1 3ft^ ste «trtor <r t 3 
ift-«rer''f i%M * 5»<^ *3 3ft*<*3*tf^*rr*refr & wffc 
^^--ilnr>rftffo *nr i <j*5 w st«^t ^tst *ivs $t fa*>rr>t% 
mss v**T% 1 1% 

* T3+*T ^ 



* t 3+7 t * 
f5rcr% 7 7 3—7 3 t strt £t stt>ctt 1 1 3r>7 < 7 3 t+ <7 <r 5 
trt §t |; 5Hf?nr ?>ff ^ft 5rte$7 srrar i>7 & 7 t 3 «ritsr srmr arr 
^5rr| 1 ^Tr ^or^^er srt*^ % srta %^t T**tfrNrT?<TT 

| I ^ft *t f*T?cT7 *»§ct | f*fft% ^f ^T I I 

T«sft p ^t |ft 3 q f»£r sftsr ^»of | t%*r>rfafcT % snjm* 

ST^TT 3TT?T s^ct | : — 

5* = 5 * 

3ztt<t t 3 <5*rr<* t 3 

T7?§ 3TT T 7 3=5*TT 7T 7 3=3lTT sftST 

/; Wt5T ^^=^TT 9ftET %?ffX<Hf ^T tii W X_ ~ (*) 

*TT ?fTRT7 v ' 

S^cTC 3fh *?ftST a>Tf^cT^TftnT STTTcTST % | 3T«rtg[ 3ST % 

{ sr>rt>cr^TT if %s Tfcrr T7?§ ir«rof *f $3 ^ttt ut stwr 
t^tt 1 1 5 *tt%<$ 5ftsr <t><»t ^t *Tfsr ^ % 5czvrftrv 9rr ^t *itfo a n tr imr 

^ fc*TT cft T*TOf 9ft?T 5TTcT |t WTT I f tft JT^TT sT»7fa*rtfr*r 

s^rrere ff ift sfa*T7 ^7% % s^ror ^srrare ^tt^tt sttcTT | i faz 3* % gft 
tt^* *t '^jtW <r*s ^y? % 3T3«rR | 33 *r«r «ttct r&rn* ft srW 

m m sFrf%^rft?i srtcT5t |, rsrcrit <f*ft spt tstt sret^ sTnfor^r 

T ^ B | I ^STT^T TT T T> J, 3ft sPtt^raTTt^ ff*Tct*T $t TT Tt tV|3f1f IX 
spTEcTT | I TT 3rT7 TTcT 3TT7 <ft 3fa<T TTcT | I 7, T afR »r jjnr % ^pf # 

srtT % w4 **tpt |; t ^ ^r »n !PTt?cr^TftiT 97TcT5r <tt ^wr t^w «wi 
|; *r ^cT ?f"Trcr f^| |; <*r 7 tt sft^ ^ 7 m ^ % ^f %^jt ^rr afU 

^tTt^T (Longitude) | l <»T T TT 3fh< ^T T TT ?J| % ^%?jft^ 917 «#T7 

ntTT^r f 1 t «rr 7 ^ 1 1 <^ 7 t ^4%?stzr «jwlt tt ^#rtfr |; 

??rr^<^7T+<ico^^^^iftirtifr| i 7 t tt t%ft t^Hi 3* * 
tlrgsr 7 t 3 Ir fTW?n 1 1 t m v% ^r a»rfcr^?fijr ^«5^3177 < 7 t wt 
trrt^r^rtT ^t??t7 |; t t ^?«rr«f 9ftsw5«r «ft7 <7 t t wf vhfctt | i 




arr^r^r str>f?rt*wrc % % ^ ^ * ^ 

^«PRTiritPptWt^^ ***** w * *JP' ^ 



TSTcTT | 5ft ^T5'tB ftt% % 3TTTT 3TT5TT | I WT%q ^«TciT^^ $3 ^«THT 
3THSTT cft 3TfJT V$ % 3rm*T % *PRW 3TT TR^TcTT ^tcTT | ! 3PGR>T 
*ft TOTT *Tlf^ I ^ t>T*T 5T§cT *f*TR | l ^T^t $ft 3TT?T^Rt % fwt? ! 
*rtfcR> 3zftrafa5TR (Physical astronomy), iT% fawnr (Dynamics), ■ 
*T5R ^PSR, ^?TTTr%fi5TJT ^TTfe 3^ *rfacT ^t srm^T^t tft STTTO^ $ I j 

sstsr^ tstctr *t*t tr ^rw t>^rR *r§f f^n «rwrr i 

^tt **r*rT$ »rct ^ttlr ft *ifs m s*rra f*ra>r«rT sror dt'-| 

*9T 3TRTT | f% ^ET STTT 5TRT TTT ^TH TO% ^«TT-^ltt cft?T*<TTJT 3«r 3TT^ | 

<ft# ^tm | i s*npr ^ttt | fo ^sttt ^ % *ref sfre ^Tct f*r% 
*rr«r 35 ^?t ttcott *rt qv ^ Sf w* Irarr |; ^rt>rq ^stt <rc y^t % | 
smraw % ^mr-^rnr ^f % srni^ or m w> 3t§ct t?ctt | ^jttt ; 

*T f%^T5W ^far ST?T ETTCT ^ ^Tm" t » ^SHT % ^SP^ * ftf 

*fe*>R TT^ ^t 3TT^q ^ TT <T?cft | f3R^t *T?ff T ^t 3TT?ft | I 

*rsrfr T^r %*n?rc % f;m % snprrc srt *r s <t>w spptc ^ ^Ttfq 
3*t*t *rc*r ¥7 tcrt ^rr ansr^ 1 1 ^ ^s^gta 1 i<> % 

BTTCIT T o'o!Ut;Vtf^ «ft | 

5^t%q ^= e .o !(V q VV ^ 

^ 3 = .ooo<|^V5^ 

m ^r% srnt «rt tfsirT3ff % *rra arnra ¥t 3?t^^ctt § 
*irffa 5T| 3(ch?ct ®t£ 1 1 ^ % *rat % »rraf ?r?ft^Ror (®) ?f 
g?«rr7?r ^r ^irr % ?t^r ^>t ^ »^t»n : — 

g-=tr-|-( -V^^Hc:V — 'oooo^^* ) *m T 
-f-( -oo^^S — -ooooo^^i ) 'JJTT T 

ooo^i^c;^ wlTT ^ IT 
-f»* ooooo^s 5tfT V T ^ 
^H+^otB^^^H^ ^TT H4-.oo^\3U\a!t ^T ^ % :v 

+ .ooo^\9e;VSi 51TT ^ T-i-.ooooo4V9 ^T VLT « ft.,f. Ff 
TT5 T, ^ T, ^ T ^t SSTSrt ^ft 3TTgt>r^ Tt% H WT«]SW.i<|Ff H 
fiWT ^T<T cft 5*TT T, ^ ^ T % 5>t gjr ltlR?T T f, ^?TT3tl( v f%_ 

Loomi's Practical Astronomy, i«5 l w 



f^T3ff^ f*psnt % ftn? W\9W TT ?o*w&T" »1* 

*ft « <Wt wffa ^ *f*FT ^rr <n *©\W Pnwr % 

spnri ftft 1 1 ^stt ^ t ^t*t *rf ^tt 

3=*+^'^"« ^T IT + «R'*«"^ * t 

+ ^".$ **r 3 *r-H"-° <*n v * . 

^ (perjgee) *r *PTST <TCT % I *ft <F5 3*PT> Tp^TSt % arfSTT 
3^T & *PT5TT ^TiT tft 

g=?T- ^'U".* ^TT *T+ VA*"^ ^T * T 

-3V'.£ 3 t+^.o ^IT V T 
sppr st^t *Cr* % swpt *T>wr % ^tt t, **tt * t, ^tt? % 

3>t ^TT3ff TT f^5!T3fT ^ T5TWT ^TT SSRTT | I 

5*T «pftTOT % STt^T T^T Jf T T*5 %*3T 3T«rf^ 3«T % TS*IT *T *T 
^T5T |, $PT <T*T | f^^T T?S if T ^ fT3 

^T g I Tf *TO | fr W T*f W T T^T SW^ ^ * 

*?T |, ST% •,*'*/'.» *TT ^ T | I TT?$ f ^ ^ 

* *T TT«T ^tcTT | 3T ST* WTT T *T TPT *| sfk ^T * T 3>T TPT 

^tcTT | STfaq <RT T*? Ti5T *T TTT T^T gt <T5 TT 3^^ T^TT | 

«fa *pt: \w' «rt^ *°T*' * $tar 1 1 <re§ itt* wftfeWf t 

*Tff«TT % <RT T?5 *WT *T TPT *° % 5TTTT TRT | *| 5T*T STT^TcT 

^t^TT | ft* ^9«TT 3P5FX Vff | ? 

TOT <FT ^T Tf*T W'Stt".* ^ ^ ^ ^ T TO 

^ tTO^rr | w w^t «rc* t^tt^ ^ t^tt 1 1% srw 
3fh *rf«Rr-ftrs wnff t ^ft^Tt srfe^ & artsrcr 3t?tt n° ^«' w tiw t 1 

*f ^<f^f^W ^TcT srpTSrT | fo 3TTT?Rr ^T 

^TT % f?PT m ^STT T??t'W T £o° % 5TWT T^T | 3* itt**&X 
€ ^r-f*T5 ^n°^o' 3TPt ^|3fk^ ^STT T?ft^ 
sm^T *fhT T §o° 3TPt T^TT | ?T€ lTTOr-«^F5r-?TO-^ff & 

^s^n i°^o' «ffd *^rr 1 1 «r^^rt >?tt t *re<r*r ^tt ^t^tt— ^3^'xV'.« 

T^ ?f¥^ *<re TT| 3TT5TT | I Tt<% ^T-t^S ^f *i ° R ©' «n^ 7|?TT 



| l?rfmr jfc<*>w sft$cr *w ^ $ <i°^</ ^prr uf$z i *t\ 

tstt «rtr «t ^*' gft^r *t ^ ^Tvt stcTt 
S ft srsTrr srro cft «ft ^ w ^tt i ?*rfi?rn[ Tt> tvt ivm 

^°1^^.«^t ¥°SU'^".tf TTT f«WT3TFr *ft ^tt 5tt> *$f 

*T«T5T <T?cft I f*TTt 59TT *f ^TT T?cTT | 3ftM°R°' TCHT 

<t?cTT | fsr^ vns *ttfr ^pt btctt smt^ 4$ ^ 
orm cft ^tl $t *ff Ttir i *nr gfw % fer ^tt ^ tt *ft T^m $ 

3* cft *T5%?ff ^'T $ft % T*?^r ^^TTT ^ ^trTT | I ttt Tsmr srh 
fTO 'TSTT % STRT if Ttf 3T5TT ^t «np ^^tt I ^ t%5 tt^rr 1 fo ^t- 
irwt tt arm^ % f?R ^ <tt*t tstjst *pt tft 5tttt t *° % «pttt 
$t sttttt sft ^rr* srrrtr T«rf 3 f^nT gsrr | i 5flf>R *t stt stktt 
| fr ttt tst^t *t ttt *° $ sta | s 0, lS !!# i & «rt 

TTT | fo T?ifa ^t 3TOift % «TTTT 3TT TSTT TStaT ^ 5*>° TT 
T%3T | cTT *° ^nt^TwT «PT *fa?R TT TT *ft <Ts?TT «Pt^° TT& ^cTT 

| smt^ Tsr-f?re ^tsttt tstt ^fs"TT Wtf *° <fta t^tt | i 3fk ttt 

3r^*ft % fcT 'TJTT TtT & $o° TT T^TT | W **** 'T* % ^-fa3«*ijf*TT 

K° T^f t^ q° % 5tt*tt smt t^tt | i ^t>rq t§ thtt t|tt fa ttt 
if?w i. tr ^ ^torTT srm^n % fe ^rt v"tf ^rf?r fiff itdt 

3ns3JtT % ^TTITT \ ° sPcTT ^Sm | I ^TT^ m^T 3«lYafa«Jf 
^t %K ^T TcTT 5TTT f^F % %<t *I^§T i^-^T$T % 

sft^ ^STC «FT 3T?cT^ fJT^T5! «Pt *f^ e f)?T f^mcT ^ETT ft> ^xi<tiHi4 
% % |tcTT | 5ft ^fft arsg^ % Htf3f ?5ft^ % ITTB^T ^t foTT 

?mT 1 1 i^r ^stit % ^ *ft <ren ^ttctt 1 1% Sw* r^nf vt ^*f-t%5Rr 

% 8T3*TTC W |q ^fS*TT %5 «RT ^TT T5T ^STT X' *T ^ TfT 

«fan fF f^TTT TTT | f* ^TTT TT 3TTTTfTT Tit T^T^ ifh «5T>T 
H*7VTT f*T5WT V°K^' ftct | I Wt%T? %^T^m «FT %5 «TgtT t%3 
5"tcTT | I 

^«TtWtr Tf 3TTTW^ | fr ^ ^ ^T ^TT^T t%^t 3ftT ^ ^T 
3TTT I cft ^«SS | t>> T| ?R 'TsTTT % TT%T W | 3fh 

T5 «ft ^T TTT | ftr T^ «T^T ?cRT ^t T^cn TT^ ^T-^T ^ft ^«T 
?t ^JT ^TTcT^» ^t STTcTT | 3fa Q*TRT7 ^t «TTcTT % ^rf%<? T| t>TcT- 



irtm (periodical) tft 1 1 tf ^ wttRNt «raift * ta* tft frt 

S ^t t>JR* f$TiTT «TT, fH% *T7*T q?T <T3T ^T % 

tr^r t%tft * sr$f sttt <tt*tt *tt i * «tt^ <n fc ftrs fo*TT fe 
^sptt vi <pft qn $ stt^ qff $*i ^ si^ m *ft q? t|t $ sttt 

3T£> *T^ 3f?IT spT *R*T ^T 3TT*<nT | I tftfa*P ^"tt%f%5TTST *T TpTcT 
& f?T3 *T f^2TT | fo 3RR ^ * 3"**™ & <T?cTT | 3TTT W 3?*R W 
*R WST *K %?sf *t TTTT $ ^t cft T| |+ 1 ° ^'HS/'* X 

3?n [^ ^t)-^ t*? i ^ Trt * w ^ *P $w i 

"st? f$r T*t 1 1 

^RPTt % w to>R *>T *TTT (evection) W «TT 3TT 3R 5R> 

sRtsra 1 1 *3nfa arj&sr 313 srt %aq>t ^ w& ^KhTPw ?f ^r^t «jt% 

*ft*R «FfT | I 53 75 *f ^STT — ^ ^T 3I5T | ^Jf ^s*TT ^T 3RR sfT 
^TT ^f t%fa % *TTT $ 5PFS t^TT STTclT | I fa*T STTTRH TT qjfaTT 

$Wt | 3*riT ^S-^T ^T TR ^ *TT itcTT | $3 ^T 

^ <|0 ^ *T 

^tcTT | 5ft *T*qi*r STCSR % ¥7 ^ | 3lh *fcqwT 3ft?T «fT^TT | cT* *T$ 
3ST3T 5TT5TT | 3ftT H^TiW ^STITT ^TcTT | ^ ^ 5T*t?T 5TT5T | t^TCRIT 
tfvmv |t?TT | f% ?Tt5 VV&f «Pt ^T ?W % 3T?3T % ?R?r f%«TT 

5TT* cft ^ti $"tift I 

^r? rf?q^T 'I^T % *TH 3nf«T5T ^T | ^rf^ % ^ 

^f^TftfTT|f^ ^^T^T -5% ^ T*ft | 3tV? ^ ^T% % 

qft fo?r?rt $ i 53 ^ *r? ^r ^ ^«ttjt ^f itaT | fip 
^rs^orr ^r stt^tt «l^ q«P ^pr 1 iTf ^rer 3n^<fir t%3rar ^r 
q^t ?rri *fcr «mrt | t^T f^r an^t fk*vn sttuit i 

tRr^ *nr ^S— ^f §o° HT itcTT | 3T«lfcT 3T^ft ^ft | 

^ 1° R$X" ^T «o°— SRT »F5 3T«RT t° Ro' 

^in »r ^tctt 1 5ft | cft i»H % ^t ^q w tt^ ^ 

qKT «RTcir? itOT I ?ft IT| lft ^JTTcT^ ffaT | sftT TwT «TTTOT^ 

^rr | 3> ift sr€*rre*re ^r | 1 inf^ T?q*r k° tt^ % «ifir 
3° oTPt qtd qrr arcrr q^ ^TcTT | i ??ft ^tt^t w^, w<ft sftT ^ft 

% 1TTT5ftzT ftf% VTT% ^RM! ^ f?T% | ^ 3TTgfTO 



& 3ri% *raf % ^-wl n «r?l sn^t tY$ t^t 1 1 *rer 

STTT^T STT*al% «WtT Bffc *Hft % <W!f««Tt\^t % ^ T^Tll *T 

ift srcs $1 *RRft 1 1 

^sm art* <prl *1 ^srrsrl % *W *r tim %^ V % ^i^nr | 
*>if *1 q* §r «mw ^ hr 3fc ttn jtft 1*3 ^t^t 

arr arnpil t 

JTR «ft T ^3T, T 7**1 artT ^ ^3 ^ ^ T t 1 

*T f5T 5TRT 1lf$t t% T T, ST«rfgf ^ & 7«ft Vf 3fcTT T 

5«rt % ^snrr vt §ft $t ait$ «o o $;tt 1 1 tft huw t^tt bttto* t 
fa *t*t *t fa*rsrc 5*rfaq ttcn | Pr> y^t ^t^c =ts*tt stol *t srcnrH 
Sr sTi^er *jt t^t | ? sf«r^ vi stt! % amwor % afcR % ^t^t 13 

tTOTC ft T^T | I Tfe 3fcPC ?T sftcTT ST^ §*T *T STT^^T ^TT 3ft7 
5«^t T* *PTH ^tcTT cft f^W?T ^TpT *T $t?TT wffi» cT3T cft *Hf §t 

^tt arnt^ §tct aftT *rsr*rr ^t ?tt^5et *rfcT *f ^jtctt t 7fcil 1 

f^RT ^ & ^ ?7<>Z | fa> cT*f> ^S^TT ^ *t ^ §tcTT §3TT ^ 
cPE ^STcTT | cT* cT 5 ? ^ ^«^t ^t 3T7STT % F>^ ^cTT | 3T*rf^ ^T-T^ 
spt 3T^ft ^ ^RT ^t 3TKSHt cT^» ^stt ^«?t ^t STT^TT ^ % fk*s 

^ctt 1 3ft^ «Tsi ^pt 3TBjifr % ^wr t?t ^t 3r^?ft cr^ ^stt ^«€t ^t 
3TT5TT ^f & f t 1 1 ?«rf?rq srr^ntir fesr?er % spjsk ??tt ^r 

^ SFT 3TT^iT ^STT 3Tfsr^ ^tcTT | 3T«Tf^ ^ ^t 3fte f«J^^ % 

^TTT WT ^«€t fT |t 3TRT ^^cTT | f^ «TTT TfcTT | ft> t^M* 

ifrftfi (perturbiag force) ^t ^«^t % |< «1% «rr T^t | I ^J^ X 

^cT ^ | s*rt><$ wPcTi t t % srrc: ^pttht^ t?9Tt ^r t ^t sftT 
^tt T|t 1 1 ^ft ^grr tt <F*ft 3rfsr^ ff ^ct! t ^f?rq <ft& ^itcTT 
| f3rcr% ^ttt Tfcrr | % f^^T^rf» wPrB ^ % fTO fs*n 5f ^^tt ^l hw^t 
^ 5«^1 % |T ^JT 7|t 1 1 *3 ft ^t Tin I fa ^f ^§cr |T | 
5*rf5rq f^^r?r^ ^rr%; ^sht ¥t t t % 3*™?^ fem % x $ fi ^ ^ 
t$ 1 1 f*rt>n$ 5T^, ftrs | fa v% 5rt>ri ^sjtt stIt q*4t ^l ^r^ tott 
^rj *r 7^t |, t t % str: g-irnn^ ^tt T^t | r srl^: sr^n^ ^r 



* Heroes of Science : Astronomers % sttsttt tt 



i > - 




*™ tta | ^ *t ^ % to t^t | wffc .«mr 

STiPTT 3fk 5«ft 5>ff f* $ SPTH |T ^ | I 

HTT *ft JT^ 3TFFn | ft> TSTCT €*PT WTT 3TTT ^ n % tft*T if 3T 
| 3ftT jft^ ^ 3TTT §*T ^t l«T | ST*T fTO«W ST^ ft*T 

sr^rr^: sft*t ^t: t^t | i 6rcT*re srfo?K w\ sr ^t *r snse *t ^rj?tt 
| srt* *»rtlr % ^ittjtpctt ^pfcr % arjsrR ?rt>cr ^t fasr*Rr ^% 
3T sr aerTrr sr t ^tstK *f srarj s^cT | sre fa sr ^ ^gr sr <re stut-^st 
^sptt^ ^snr ^t^^tt^rr^lsrtTarT^T w^«f (radius vcctor) 
' ¥t ^ | sfN *t artT % •ptt 7fr 1 1 twsns 
*rf% UT 3ft *rTT (resolyed part) 3T *r rW ?f VR ^T | ^OT 



f 




8tt 5n?TT | s?r ^ *rr»r ^t srtrrir 51 ^rerr | arrr $*rt ttt tf 
gjTcTT 1 1 fa*rm* wt^RT % w tt*t wr *t| «t, arr, * , f 1* 



srte? «r»* 5t *«ft I *er f« fira «)» & t^ij 

v«r «i ™ vr nt «ihrr I * * . ™ 1 ' *J 

q ^ « mA I f* *twir * ^pr «i? i* w«* «M* * 

«tto >tt It iwi wi * «n« t *t w * 5" ' * 
^nciT | m »w" *» * * ** ^ 1 ' 

<n<r «n ttanrr «wntiw I ' i* 1» «■** * * *w * «twjrm 

nnrm «ftB % *tt<t «« *«r * «* ** «J* * *" * * . 
»f ff , jr *t*t«it f «r% «w-wi * >w «nnT i *^ ^ ™* 

fami i? mi | 3*f« «kwt (evection) «tiiTt ttt I 1 

«* ^ft * *»° f ** ** 
•mmrr w «wre f ■ «ft« * wm iP» «w ■* '""^ ™* 
<r,vm wrf t au«n * w « «wnrr t*m «n«ft «>* 51 « 

151 1 1 i^tt stt it ^Ri «j«T? u^nOT C< ^nn i 

l«« n t»« ^t | f* Pwm* 5rfe *w miJ*^"t* 
* tnrr «t «mmn % * <m ™ I ^ ™ 
t>n«Pi (deviation) $ *rar | fn ^a-^t «ft mwnRii i?^t 1 1 

*tta*«»ra«R'!*|iW*'H«w 

t>nr u) * * ^ * T?m 1 m ™ 

^*«i^«i«r«ft«m«t*l«r«Tiiw "tw 

4tt «ihjtw ifif (* T* * «"^" % * T ™ §) I 
«rc Wt I . k% w ^tt «n, arh m «*, * «*, % «Fti *W ? 
uv cr«r >4ta ■*wr * «rRr * f"5 'ti «n* P ^ 

« «r^ w Mt t ' 1 «" *t ^ V f 

\m <r«ft t ^ «"« 9 S B *l V ' 





sr^rrc (variation) ^ 1 1 3ifrRr?ffiiRr $ $3r fcfro?crc ^t t*tt 1 1 
*ft *i «t? | f3R*r 5«t ?pt u 1 1 1 

\ ^tt ^ (>fff— 

m ^ ?TcT t%ft^T §t mt fo <TC#I 9FT TTTJPTT ^*?T % ^T^T ^*TT 

k fr ^ ?r *F*ft ^ jt srrat | srta <ptfV srterer fara% •ron Jf ^"tot 



*<T<sSTfa^R 



$t 3TTcTT | 3ft «5% STTT ^TTST* g*W*f & 5TT?TT ^TT W^cTT |, cT* *Tf WIRI 

$3 *fe?r ?r|f | f> f«f fft q s*fr fr ^rt sr<f *R *f TOft ^st "^crt | 

«ft ^J«TT % ?«TH if f8 SIcR 7? 3TTcTT | 3ft? ST^ tB St *T^Rt % 
tRT Tgf §tcTT I SSt>TtT 3fft STCSR ^t *ft ^TW^cTT q55cft | 
^TTt%f» *f**R *§ct | 5©T *FT *T§ | I 

«n' yh".^ w (^t~*t*-%^) 

S«T ST^R ^SPTT % ^TR pJT-piT SCTRt ^t Sf$T<T *T $t *T*ft 
3TTT *T^ *ft 5T ¥T ?T ScTSTT^T TTT | fo 5*% WT j I aTT%fTtT5 

srte tf^R %ft | art ^^^--nfqcT *t ar^st arr^Rt fa*r *pt?t *f srjt 
stt s^ct f3rw 3rifcns$R ncr st ^ff *f garT | w fa> t^cT srtr 
t?rrfa* *raf a?t ^?tt i 

3TcTT*TT TTT I fa ^tcT-^^TT ^T BTI^tTW STST^t j srt f^9F*T 
*t |?RT STcTTSSt *f Jf T^T | I qt§ ^ ^RW wp* % T^T 

*TTf *T ^t <TT*TT «TT I qrfOT-*fc*R cT*TT *TTf%^-*fasnC *T STTfas*R ET^t 
3TT|t (TychoBrahe 3P*r ?V fe* W^, ^% sT^sre, n°<l f°) 

srr^t srjw ^¥7^-^ fcm *rr i w^t ^trot ssr^t *ft tt^t |t 
sa&r «tt *roff% s?r sr*r«r cr^ *rftrcT q>T cTCT stt^it f*r5T?cT ?r st^st 
?rre *tt i ferf«r st^r ^t $® ?f%?r ar^r ^!PT «ttts» ^^^tjt ^rt^^ 
% »ft toT «rr i 

STT^t^ *TTTcft^T ^JrtfcTff?iff % titt^ % 3rfcTftrTi 3T?3T %?ft 

^R ^t 3ft?: S«TR ^T^t f^TT «TT I ^STR* 1 ^ (ci^y f^ ) 

=53% ^f?^>R «t cT^| ir^ ^t^it cttt tt^t qTf«Fri-tf^R ^t ^t ^t | 
<». sracr ?f?f»T^ %f^^ timia^ i ct^ 

^=f'ftfrr^iftf£^f <r^f?rr faeft: i 
3<nt 5^f| ?t: ^tsjrt ^q q^T^T«it; ^t^ ii 
q>3r ^rwri^ ct? T^tf%<^rm t^f«rt^^ i 
3gaf 9?f ^6t srwrattsw it 

3T3 STr^TT^R: '3RT HfW>TTt>«rt% ^T ^t»T ?TT^ tact ^^T^TcT^TcT,' 

(iw^ cT\f^ift <t«5 r \ qR fbq<jft) 



sfk f?Tc*Tm?S ^ ( * ) *t 3>*R 

3fk TTcT *fc*FR ^rf |; -R?§ S^T ST^T ^ gSTT I fa5TO-S<f<ir % 

5T"P^ ^tcTT | fo *T<> To $T<3T SPFcT ^ ^ffY *r?*FRf «Et ^PT? | I 

fT ^TTT ff^^JTXf % ^TTT ^STT *F3T?sft STSH OTtaW ^T *<T *T$ 

^ttt : — 

*T=*T 

+ ^'s^"tf ^TT *T 

+ 3^" .4 ^T 3 T 
+ ^/'o 3ZTT T 

H-** ^*'^"* ^TT [ 3 ^fsf-*fa) — T] «5% 3SER 

+ 3*'W^ ^T R (^TsT — ^fa) 7TfST^ TOPR- ■ 

+ < H' < n.<5^ *W (Wf T?5 ^ifq^r tf*sf?R 

T^t T ^sTTT ^T %fST 3TR 1T ^sTRT 9>T T3 %^ |, 3T3T fp ^ 
%?ST 1<T?TT Hfa (perigee) % ^?t «PTT | I 3£ftfcf?tTqcr *t ^sgtlT 3TTT TTfSR> 

ts^pr % srk *ft n*r ? srt *r§f ?rft ft$t ^t^ i ^cT % *fe t^rtt 

% *ROT 3Tff T" ^TST ^T ^T 3TcR qf cTT ^TrTT | T5RT^T T^T 
3TT*T?*T* | I 

3TTf f*TW> 3zftfa<T *T *3TT TR^I ^TT Tft TT5T *T <T9fcr | I 

sirr^ % fa*cTR 5ft*t»tt; ^rf^ siTct i 

*§^Tf«PT^qraTTT ^^^t5ToT /Ti^ | 

eTTT ^cTTSW TTO |cmT«Mt: q*HT iik^ii 

*4MldlHl^£l^9T jitSTT^ j|T*g^Tt: I 

feT^qwns^ETt»;oTfc5rT fa$qfc3F5rm tersit: iwati 
3pj*TR— (%%) to, 9tPt «rte p % TTcrt* % fTT*Tt *f sreSr* % 

^TTOT^T ?tWt 7TT 5TSPR ^Tt f*T 5nT>R ^ % TTT foqT STTcTT | 
ST^TT^; TT> *T§ ET?TTc»T^ f[V cfT 5ft? ?t 3TTT ^T?TW7 ^t 5lt WST ?t I ^TT 

1. 3RT iT^T^T^rRTTi: TT^ 'TTT^J ^R*^ TEHT ^T^T 

sRRT^^t ^r^r^s^ f^f^rr ^T^^st ?«ft ?r^% , **(n^ 



% cfVrr ?r|f % <trt1 % *t*£ ?«ttt *rr<r $t stt^ i <r?§ fs affc 
jps 1 % <rraf % 5?rpff t sr&sr % ^ <T>?r ^t, sft v% ^ % 

faq ^t^ Sf sttctt | ^jt tiwnc ^ti ^t 

cft ^T it tftX ^on?nqr §t <ft 3ftf *t I ^ST *T |£T «fk % FT*S 

TRT ?TT?f ^t ^ffq?r i (**s) *TT<?T, 3TT> sTt^ p 5T&<1> % FTC<T S«TT*T *T ^ 
3TT^-3TT^ TTrT % STO *t>"t *T<TT <*> sft $N §t 3*PF> 5*TT ft W>T«Tt sft^ ^ 
5JTT 7>> V% % 1S*TT fa£<T % ^T *f>T% 3TfaT*T 5ft5T^ & ^TTT <t ?t <ft 
?75<T fĕTSr<T TT STT^T §t ^TTTTT I TT^ f ST aft^ ^SF % STtETt^T % **TFff 
3 % 5?T% 7T5T STCT^T ^et ^t 5i?T ^MTt ^T^ afk ?^T 5*TT ^t <pT 

3ftT $?*> % fa<frqr % ^r ^% 3rt%iT tft5FF<* % *rm ^t ^T&r i 
=^'5tt ^rr *T«e (testa) 5tt^ % fa<r, *<t*<? ^ % *«th Sf st <rra" (tt§ ) 

W **TFT ^ST^T^ 5tqr <?>> ^?J»TT % *TST*T fa<tr<T % 3<HT **>*% t%^TT % STTT I 
<£t % |t ^HT 1> 5TRTT | I 

feTFT ^T^T — 3<JT^W % tsp? p ^jt 3TT srH?t 7>t fttlr 
t%^t 3TT^ft | I t>o ^t 3"*r<T T^TRt ^t 3TS^T% ^t 3^ *f p ^T 

?«TFT 5ft f® STRT ^ ^ 71 v vs K ^ | I 

?;?ft ^riTir *t>t p ^t fa^P?reT ^tt i q? 3*7 

*f ^|Hfcf ^>T TTcT <\W ^iT ^i^cTT I, ?^f^ f^« ^t ^cT ^?TT % 

f<j«T 3T? ftr ^fcs % snf? % *t, 5^, K^, ^'i, ^ttt w srft |t 
^1^% % 7Tcr 3>t ^«rr^r 

V,^,oo,o 0,000 
\3 ,00,00,000 

?TT 'i^-^" ^ HT^ f?T^ ^tf STT^^cTT 

5fff | I 77*1 "TT?ff *t t%5Tt»T f^Tl Jf 3T«T^T TT^BW ft?TT *f ^"t?ft | I 

<15\35 fao ^t ^ ?fsFTt?er % *TfT*T 7>I | TTcT ^t »T% 

3T^5f ^ jl% lT ^^t ^t ^5T <T ^ift % fe ^T ^Tt ^f V\t ^TT% 



SSTSTtT. 3ft ^«TT=7 <TTcT % aTHTT | ^ ^TrT^-l i s*r*t °i v ^TftT 

*f *r ^tjt^ <r* p % <n<r ^t ?«tt?t (srtirnr) aTsrrew <ttlr % arijsn srr 

5TT%TT I 5St%q p % TTcT *T ^T^=^ T <[£ tfo' ^o"t 

ST^tE % 3f5?TR ^t *t WTST Twf ^T TOTC 3f 

^t sp^rr i ^ <re*rt % for ^|?qfcr 3>r ^srcr 9T)sn*r-f- v° 

5*rt>r^ i^ttt ^stbst ss^cr ttct 

= ^ T 1«° ^"-Mo ^' 

"^|p¥T ^«th=^ XT K\' W 

% % spprrc qrTer % p ^r 
=^ T ^° V-3 Tr o° 

SflEF5f <re*ft % t>T p ^TT f*St<T %*sf g5TT I 

^rt tsrsta %?sr ^t ^tt «Pt 5^ % tsutt tW? ^ ^ Tsznnfgr^TT % | 

% 3T33TT <i° m | *J*TT 3>T% 3Tf%1 ^5T^ § *TTT \ 
^ ffT t>^T *TT 3TT srRIT I j 

^ ^ iwt sr«rt^ ott? if | ^Eit$rq ^t $*r* 

7T5 % ip^T «TT»T *t ^TT % STTTJT ^t?ft | I | 

=<*TT W \V R%" 
= 3»Ho ^TT 

fasr<r ^ i?o fc «pt |, 5st%ir. ^aTTt^cr^w % ^ttt | art^l 

*</ y^" =FT 3tTT §3TT 1 j 

— ■ ■ ' " 1 " ^ 

fa3r^-*Ts*mifsrcirc (fasH qt\^) | 



% fatr f ^ r^err ^Hr q? cft | ar«rf^ ^r^T t>$q ^tt^ % faq 
qrcff S ^ q»?r *r 5ft dta* % sttcTT | sasT ^tt 
?ftEft^f % s*rr?rf Sf % stcht q?ciT 1 1 f sr% srrc ^rt f s ^t^^tt q? ctt | 

3qjf cT* ftfcT ^Pt cR^ ^t^TT I I 

3zm ^tt *w sre str^ % faq ^ w 5T§rc ^t srm^^cTT 

|; srsfff% I*T*f 5f)5T «ST ifff wtt q?<n 1 saf<Frn, 5*r% fa<? 
^t f?PTiT HT^ I ^rT ^ 3f $ ^T ^ f^fq; ^^TT?TT |, SPTTcT, ^sTIT 
% fa&q %¥JT % W«S ^ *T 3r?cTT) ^t ^T q?t *T5TT % qT*T 

3T«rt^ «°^o' % gurr ^5 ^rt f<=njzn ^t | *rTT s cft 

=^?TT ^T STO WK. STTcT ^t 5TRITT I f^T 1 q a % *P*T §t cft ^TT 
STC |t*TT 3T?^2TT <?fa«T 3TT (^sft S?fte V9 arh ^TOT cTTT f*S 

^ ^T f^ tf) I q*3 <t^fajT ^Jt^ ^t ^T|^r ^T,^* *t 

stjtt?cT*tt srte ^ s ^"t ==f sr ?«ar f?RT srm cft *r q ^jrm ^t sttt 
wk ^tir 1 

aTpTC --(*=;) fosft ^t $q*J 5frrf^ WT^ % T^tt 3S ?rf % 

FTO (f^<T) *T?t ^ft fff (^TSir) sf>Tf% *f 3ftf ?t 5Tf^ 9TT 3ft^ 

57rffcT ^t^t |t stutt ff, sr^ qfe src srt^ ^f??r ?"t?ff ^tt^ $ 

qT ^t?ff ?f^iT ff i T^?3 ^ WT^t f^TT3ff Jf fflvRTT ^t cft f?T <fftl ^7T 3ft 
3r?cTT |>»TT *T|t sPTf?5T ^t*ft I ^ ^t vFTT>?T ^TTT^ % faq gft f^*T 
(T^ (R^ 95T>^ ^) ^5TRT TJir | 3$ <refer | (^fff^B sFTf^TT 
^t ^T^ ^TcTT |) I 

feTFT ^TT^ — FT5£ 7f sFTf?cT *?T ^T sft 3T?cTT ^^-srtcT-^T 7? 

|tcTT | ^ f^q ^ | (^t q^ ^sgo ct«tt 

?^ft^ t;) 3fVt fT^J *t ^tT TTT 5ft 3T?cR: 5TtcT ^tT TT ^tcTT 

| 3% 33 3f ^ ^Tfcr ^T^ct | I 

fra 3<5 ^ * * 5T 3 sT>Tfor^T, ^ w 3; f^5^ 
^?*^ (sprt^cT^Trttr ct^) art^ sr ct o ^ | \ t f^^ft ?r^ ^r ^tt?t srq% ^stt- 

^tT if | ^ft f^ Jf ^TWcTT % fa*TTT ?T ^ f5^T?TT T*TT | I ?T| ^ 



^nOcr^^r % wzx fe*j<5rreT tst | i *rt> ^ it |t at §prfar ^tt 

^ |tlT I =ft T 7 3F»5*3" STT^tT ?f»lf^^TT <TT ^TT^TW ^*TT?TT | 3TTT 

ar ir =5r ct^ srfa 3?r <tt srwN srmt | i <r b *ft sr* 5t>rtt 

3>T ^5 | 3fVT ^tT <R *T*HJt*T 5RT3T | I 1 7, 1 fl 3tTT t^^T, 

t t ^t t#t fnfar srk *r t ^t *w sfnf?cr 1 1 s*fr shpt? ^ 

TT <TT, TT TTf 5FT ?f«p[ fat<T, TT OT, TT ^ ^t 3tT* TS*T §Flfcr aftT 1T ] 
*TT, 17 3>t ^tTT $p T f% | | q^ft 39TT 3 *TS*T sST^T 3?>T T^&T stat 

^tn: f, 5*rf«nr. *Pt «rtsr s fa*TTrrprc w«s 3tn sr^t sTSntt i l 

<tt?§ $srft ft«r% 3 «tw^ arh tsjt s*Tfo srrc t; 5* stat 
* arerc % *re mf% anj *tit i 




«ttcT t^rcw | i t t ^^-srhr^TT. $t | ark <t b 
w/r-srta <ttT *ft; %^ stat *st *t *t % stpt *nff ^tTT ttt f b 
fa?r |t*u i <t^§ stt^tit *t ^t |t fagr 1 1 5*r% t^ sreinr mf§T fa 

3TRTT % fa^TR 3 *I§ f^TcTT ScTTt W *Rfft ipflf | fo S*T& 3lt *f?TBT 

^t srrat | 93 ^t % *rtt *ro*r ?ft T4t 1 1 «ttwci^ tft t s«tt%n 



*r ftfcr * ^ ^ ^ m «WR ^ tVri r * 

tot tWt «nft 1 1 iPnn % f^ U *t toi ^ for v<> 

^ Pw**** w st* cth, * * *5 ^ ^ 
*t ^ *tN, * t *t ^t^^t «rtntw, >r ^ ^ w t>^T«?r, ^ * t 



^nii^d^ *^t f * ****** a 

*rWfirs* taftrq^^r wit^r ** ^rt^ % 4t* *t *t*t 

| t*% v£ ^rt^ * **** ^ ^ * 1 

xrft ^ *t ^tptt ir>rhr * 7 ata i * «rm # at Wnrr 

«twrr («r n)— ^twrr (<r 7) x*>*t(* <t) (0 
(t) % anpR 

*TT (* <T)=?T5T Hrr (T *) X *tfe ^T (* * <t) ^ 

3TWT *tfc*T«f ^T (T * it)»OT (* T) X^tt% (T^ ^ (V 

■» tWr: *wrtirg«t i ^f*I**T «rr*rr \a*r t>n 

toter ift«r f«tfmgftrefr i ^t^rt^ aro* *«rr^ i 

f*ra;T?cr firetafir »rf«imww, m 



rcrc s*t#jt A t ^ ^ 3r, fa*rq- (?) % 3T5^r 

(i\ ^)=^T (* *r) (<*T ^ <T-h<7 3" (?) 

srtr (<0 % 3i3*rn: 

^W^sTT (^ - FTO ^T T) X *fteT 

( < T *T 7 + < 7 ^ ^) (v) 

spfteT*r (^),(5?)afrr(^)% ?r| st ctt^: ^r f*rsr<T str stt*h 
*r>iT*r ?rrcT |t cft sftt?cT 3TT?rt *it ?r^cf! | arr^ *nfte^r (y) tft 
?r§T*rcTT % ssr^r t%5^m ^trt ^rr sr^crr | i 

^rt st^tt *rfe fa$wr arh sT?rf?cT sncr |f cft src?T *ftqfw srte 
fa$r<T tft srr% 3rr *r^ | i 

^mgt srsagcn. ?m^t^raRr^^cTT: 1 1 * $ 1 1 

srj^rre— (*s.) *5 fas TTf9r *r §t srr«rl S itcrt it 

s*r$t y% ^t tfe nr% % g*rr § ^tpt 1% <r ^rt «$ © 

^Pt^ ^%3r§3ft" 3 sft? f^T TO?rY«ft»rw sr§*% sritw «pt 
<?ft*n*r |tcrr 1 1 

j%?TR sTps*r-- *r»wfa^rr % s?rt$t *r ^T^-sritTT^ 

^Tft, <TW, Sr^PT ft?f Ic*Tf<? ^t fe??TR % ^t Tift | I S|t Sf 
^cT^rm *PTT | fc ^ ^TSTcT 3T^I3 <$V e 3Tg3ft =TT STT"ff $T gtctT | 

afk Hr?-r f<H Tisrer 3^13 % srm: * fw *rr ? © tR *rr srtst^ 

^tcTT | f ift'f% $q Sffa f%5T 5TR: ? 3f 9T $<f ^t 3fft ^ScTT | f* JTST3 ^IT 

ctt^ qTf |t *r*r^ fwx t^cT | 1 3r% ^jffeT ?r f«ft>PT cr^ % 
sr*JT f??r sp^ct | ^rt 5rtr t%^fV ?rf v p Jf % ^t?t % |^r^ 

t>r |t?r ^ % ^tttjt ^t s*r ^r sr^t^T^r ^ct | i ^f^ tt^ nrnf 

garr cft ^sr^T «r^T^r ^rrer^^^tTi^ % 8ih ?aft |sn €t |tnr i 

fT5T^ 3T|t?l^ % ^ ^TT 3Tft^T^ ff cTTT 5Tftf^7 *rr ^T ^tTT iT|t *pt <tt% 

Jf srcT<?TT*Tt T^Tt | I t\* ^ ^f f^rcFTT arr^ *T%TT TT l ftd ^^TT 

OTt % ariprn: ^ ^t ar^t^nr Jrr^-^^m % «r^^r irr «f»t ^tt i 
fdT«infen»rT tt*t^ cft^ 3TS!tt?t S**-^ toW % fsr?cTR % 



OTrrar *rr*m t> Tifir fw *w * ^ ^rdt I ■ fira* 

OTT 5r 3ft Tjf?T m& * BTRft | «W^ ^ft | S*t 

«t (SIWW ^ % W ^T^ *?fir % OTHTPr *T OTT« 

1 1 fcrfinr * * *ht *rr tot I fr ^ * T ^ 

toot % wirnr 3f | crt *s Tiftr S *S t>ro fier *rr * 

^ST | 3<T* *T PRT% srm *T ft«TT 1 *T W J «t ^STT ^ 

«rfe *tor% «rc «tptt t>r t*fo* * fR stt ^r i qj» 

TT fir *tt 3° x \* itt ^oc ^ % sm* ^ 1 1 ^ «*t *P« 
^ tft wrr -5f $r torort: snrc *t arrit t, wfin? «tjtw 
^oo : irg <t tfir : : ttRt *t ott smr : ^ srtt 

TTfir *ft 5g*r STTT X ^TI ^t *rfir 
/. ^ «r>rT= ^oo ^t 

«r?r *gt arcrT srwwr snjrror % ^ ^ ^ ^ T t ^ ^ 
(irfc mnf jarr) «fta % («rft ^ ^ gm) ^ ^t srrc 

^tcTT 1 

w t>jnr5r«itft st ^rar 1 1 *rft ^wrfi^r«R fira*r fo 

TTfeprf ^tcTT | ^cTT ftcTT cTT *T§ t^TT fiT5f 5T 5fa ^tcTT «TT*§ ^ €t 

wft ^sttwtt *f ^rtt I, t%^r% *pn*r *l *t <ft arrf%^T % ^ ^ ? 

*T tfm t\f> ^rTT f3TT 5ft &S ^ t ttTT ^TT ^ «RnT |3rT 

at fw W i *ft 5rfirtVr % to"^T5T % ^tsr f wftv * 
torsT »rr«r % H«tt¥^ (*) % ^?TT< ^rr^ firq *t*t srk Pr^rat % stcTT 
^"t srmlr ?f ^^?t ftin amr ?fr w^t w srr»rt ^r ^ ^ % ^r- 
srnr st^-st^ fir«P#5t i 

3TT5t % «f TOt*f 5f ^ <t ttfir TOTPtt T*t | f* 3T|tTT^- 

^ ^ f^=r^ *w *s f§rt%«r % t|itt aftr fti^r ott cr^ tataw 
% ;ft% «wt^ ^ri ^t f«sr<rr!T aih ttt^tt^ tWT fiw^f «^r * ^ t 1 
firq «r^r sttth mm | f* ^r ^r^ sn«r tro^T | ert stt% 
f^^ ??rW % srpR 5tht ^rmr | : — 

sct9%: ?B^?r^t i v f?a:T ?T^t?^T5mTT i 

^taT fir^T f^«HT?T3^f cT^ttri^ 1 1 \ i I 



^f-ftl*l*tf 



ta^igm 3"trT5nEMifarr i^irw: \\\v\ 
srj^rc — (^o) «pt anffcr sfV^ ^K^m ^t 3>fir 

STT^T ^rariT^T $t t%^T 3T«rf^ ^WT *t *T £T2T ^ ctt ar^Tjra-^T 

«pr «tt^tts t^sr srTcrr | i ?*r*t ers^r ?ft m^t 1 1 *rfe anfcr sfsr<r ^t 
cft «r^t^ra f tt tt sittstst ^f§m ^tcrr | ^ vfk a>Tt^er 3ttt ^tcrt | cfr 
^TTftcTT | i (^i) ^if?cr ^t tst^t £r 3<tt ^t% '<\k § tto tt 
f«rfcT5*T 3TTcft | f3m¥t f^^T ?r ^wr 3^^-^ % sirraw § ^tit 
^t qT sfif srtssr srrcrt | *?vsm 1 1 ^t^t % srg ^t ^t 

^T STTT ^ 1 1 

f^TFT WT^r — «t Jrsrtet *r r%src?rTfaeprc ^m^ cfa^ srtarre *st 
stt *ttt |3rr I f fr^r ^rt q-rf^:*TTt>^ 9r5<? stt^ | s?ht>t fa*cjcr W^t 
3*ft 3te*tr 3 fa*r»rT 1 <tt?§ ^ st ssrtTit ^r 3t«t *r*rsrit % Tf sn^g^ 

$ fa qrfK»TTpTV 9T3<?f cTTT f $ 3T«T ^Tcff *t *fSt<T 5f =^rf I 

q"^r*TT — f%?r for t>5^ 3tt <tt ^tcrr | ar«rt^ fm fer «fph 

*t*T *TT *TT*T?T ^T fa?§3lf <TT 3TT5TT | f^T ?TOcT<Fr ^t> 7T ?ftEt it I 5 ? 

% STf ^ ®T*TT T5mf ^Tt%fT 
TSRRt *ft ^tctt | srcrt *>t TSTSTT 

*5<t 1 1 . 

T3F| TT *T ^ *f|j ^tETT TST | 3TR 
^ S *ft W <i ^ 3f g^r | 5ft ^TTiTST ^ 

^arrt% % for tsht^ ^ ^r 

¥t OT^TT Vfe II |t cft m T ^t ?TT7 

^t # ^ ?«ttjt ?t twtt, t>5*np;r, 
arenrr ^Tf^ ^t i w 75r«rr ^tt 

^ ^*T$ ^TT fT^f ^tcTT ^ 

3T9rt?r % srg^TTT ^t ^eri 1 1 
t>5^ ^r tt 5T|t 3refTr?r ^ ^ ^tcrr 

| STTIR ^TT ^fsPTt?cT % f?*T ^ »T *TT 
TPT ^pi ^tcTr | I f«r|^ ^T & ^t- 




3Z?f 3tR m 5f{JTT 5TT$xT ?iff-flff q*TOr 1TT?T 5r?3T ^T^T I StTT T"t5T *f 

<T*r*TT tff *r ^tt-c f?wT ir ^t*ft arta: sf$r*r $ 3fsm fs*rr *r; 5*rfa<l 
<T?r*rr & fo*rr ?«tr ^t 3t$tt?t sr^sr $ 5tpti ^tt otctt 1 1 ^sr* S*r *t 
^tIt^ araart^r sf *ff *f ^ ^t ^f t^stt vt *tt<t *f srt 3*3*1* # 
«rt 5TTcft | sr*z *t qft<Tjtff | t *sr m *r *tT *t m *<tr *r ststt** 



^ 5> ST*P 



^ | fo qw % SJTT^T fc 3T«Tf9T ?T *TT»T ^TJTT 3TT 
S^T | I 

^rr^ Sr ^r, ^ur, srh tgw sst % fem 3T^T fa*>nfiTOT 

srpral ^t *ref srjt" |; q*?§ sr?* srgTTcrt ^r *sr*T afa & fon 



srrer |; 3% ststtst wHX®t ^rr «pt*t 



q?im 



% f<=W STcTT | l 



ark ^jtt Tt *r*riT* % f^ ^ ^ ^ ^ 




'*^rr Sr-wr % ^nw <rf?r^ *ft 3^5 sncTt |, fsr^r 
fat*;r cfts* amnr % ft*TT «tpttt i qrc?§ ?sr ar^fe % ^"tf ^f |t 



^ ^ ott | % f^ ^jtt | n. far% ^nnr <r* %r%w % 

STT T^5TT | I 3 ST * ?T S«TH *t fafcR ^TcT^ ET 9T €TT t«TTO %W 

*t foTt%^r ^t | i st, srT^mt^ ^Kt snr srt?; ett mrtito «tWt ij* 1 1 
m^Tttn: ^tT art^ w *t *sr *t sfor* I i y^t *t 
ntlT % fW ^ *?mfc f*rcr ^ ^ frf * 

^ qfCSFHT ^T *3 Tf & | TO-W ^ St ^ *f f 1ST3, *T ^ *T 
gr^T^ (Diwnalcircie) «0 fi w*tOT-j?r fa^-^r % 
pn^! ^r 1 1 ata «rjtaa jtf % arra faar v3 *t * -*r, fr *t aftr 

^ * *ffi*f % ST^S ffi3t l3t t » f * * ^t^TT *T W% **T % 

fo?r ^TTĕrr 1 1 *s st^tt <rrt ht *s ^ *s «r?M *t 3ta f*3^ 
^ StcT 1 1 hpr fcs* ^f^rf?gr % frr ^ *t (*fc ^ srf%tfirfc 
eftft ^ % ftns ft«n: ift «rm) *«t sriKra **r <re tot $m 
«Tf cTT | i if? ftret 3| *t 3fr* sPrfo ^r fc 53 srh $t at ssr ^ % 

*jfcr* ^ r S!TT5f * * r 1 ^ ^ ^ * ^ ^ ^ 1 
% anrc <r <rt sr^tn^ ^t sitt^t 1 1 jtor 1 

% 5T*8 | ^ * * BT ^* 1 ^ ^ TTOT *9T tf ftrffa ^T | 

snt arjrtrer *^r % «trt st sht* *rmt" if ^ an% 1 1 Grcw ^ if ^r^ ^r^ 

^f , m^T ^TT 5 *T ^T ^ ^ ^ t ^ ^ ^^" ^ T I ^ T 
**q ^TT I 3ftT cT^ Tf W ^T % «ft% ^ | W cT^ T<f ^ Tf?TT 

ami amr t?3T 1 1 ?«tw? t>^ St 5i^f ^ ^r f«aftR wsndr | 

^TOTT,^,^-^ ^ ^t-^^^ OT«ftTfT^ 

V% cT^ 3T*cT ^ | I ^ STR? ^ * ^ 1 '^ ^ * OT ^ ^ ^ 

% f3iw »t arc ^ 'n^rr-irr «rj^ | ^ ^ <r* 
itttttt^ ^t Kt% 3*nct m tPot fefcT3r it 5tt ^rnlt 1 1 (swnr 

^JT % OTT ^Tt ^ T ^TT 3Tf?T^ Tf ^TTcTT | OTCT f^ fl?WT % fiW[ 
iT^t ?Tft t^TT W | ) I f«TWT ^ ^ «^R ^T % S9HT % ^ 1$ 

^TT cTTTT 3TT^ f^ OTT 3ftt STlĕT f??T cT* 3T^ T^cTT | 5ft f*f ^ ^^T 
^T | ST^ f3T^T% 3T^t^ ^T ^T «TRT f% * f*TWcTT l^RTT | I 

«TT5TT | fip l«T<t 5FTT^T ^t^ fB TOTdt cft | I 



fm ?r^ t§ w cTTT ^ sptt?cT 3tR *ftcTt | ^ttt tI^t *r sn£ 
fsjfT 3rfe sro* cra? f^Tf?r5r % <j>tt ^^gr | srte fcr*r*Ft ?Pif% 
sfsnr »ftcft | ^ snst for ^r *re*r ?r» tMctst % *k<tt t^ctt | i 
*fter if ^t^t ste 3«tjt $m 1 1 srr^ f?^ ?r ^ctjtt srf^ tt qnr *ptt era» 
?r| fsrfcT3r % 3jt* t?ctt | jtv| ss^t sprr>cT % *h t* sntsrcr 1 t nfe 
5{7Tf^ srtsr^ §f cft spcr 3rfsr^> |tar | 3fk ^nr §f cft ^t i f%5r Sf 
fsrcr *Pt 3tt< sFrf?cr ^ fa | ^ »rr pir t< ^srer ^smr *r st 3 *$>r 

% STOT* | 3*T =?^T cTsp f«Tt%5f % 3iTT *|TT t%€T% *T*R cTC> 9^7 
1 cF*» =q|qT 3ftT ffiT ?T 3cTiTT fjt ift% 3cTC *»T Tf«BT 

fSTt%3T % fft% ^STT «TT^TT I 3cT?TT*TT *I«TT | f% ^ ^ cTS& 

3f ^r«t ^ sttt; ^f>rq «t % ^ crt znx ^ if ^ctjtt 
$t*t sprm ^ q*£ m^j §t arf^ ^ppt * § ? ^ ^ $f «ntar 
^t% t>rf?cT ^ttt ^t^- % ^rcw f«rfcTsr <tt *ttt sntTT f%r^r 
^TT^r ^ t tt Tjf%iT i 3«r% srfcTf st *rfe wnf?cT § v% % 
sr^t^ ^t ssrsr % v gsrr cft fsrcr?ft It cr*> ^ st <tt cn> ^nrm 
^ ^ % ^ct?tt $ qt^ «r| fiafcT5r % f^?| qr <rf %tt i sr^tTTcT ffr % 

aSRT % q ^ m qj ^T ^ f 3*TT l?T fs3fcTHTT 3ftT fcT»TT ^ Jf f5rcT?rr 
^TTcTT | ^T-^T^T ^>|ct | I STm: T^TT «TT STTOt ^ 5R1Z ^jJTT 

^tctt | ^r-^T^r qft q<?r, ^t sttit 3t«t^t ^it sr^ ^|ct 1 1 sritTT^- 
^tt % sjir^rm w f^, ^tt ^t | 3>t | ^«fff% ^ % ar^ | 

3T|tera qr 5r^>T5r i ^tt st *§z ^t ^tt g>Tt>cr ^r% ir>f ^t ^t^t artr 
^w^^t 3%<*r w>rffcT tt»i sjrt ^^?tt ^ct 1 1 ^vsm % »^3 ^t 
^< 3ftr 53 epj ^t ^r ^t ^srri ^>|ct | ^iftf% ^ ^t> ^ x \o 

^T^ 3T^T ^^00 ^TTl? 3ftT ^ 3r^tTTsT % ift 5JTT v|tct I 

v% ^rff^ fp sr 7 ^r zwm srr tt ^ ^'ctti? f^^ 

% ST^tuT ^■'TTcTT |3TT ^T TTT t ? 

ar^- ^?rr | fii> f^ v^ ^t ?r|mcTT ^ ^o, 9?ft^t ^t 
fas itcrr 1 1 

f^ ^ f%5iTT |, ^ ^> ? ^t f^ ^t^r *it ^ t> ^3 ^ ^t a>rt?cT; 

sFTf?cT ^t ^cstilT ^TT=f^ H (|«ft T«5 3TTT f^ ^y) 



«r^r=^r «t=?t fk — fa *r 

=f^T-?ETffcr & (*) 

*T$t W ?5Tt* ^T 3T«T | I *nf^t TST JTR sFTfcr-*ft% 5HT % 

• . ^5irr=9FTfkr-^tft stt 
faspr ?T t ?f, 

$ 5T=^ 5r=9PTt>cT ^T 
<<& ?T <T=9T £*TR ^T 3TSTT9T 

* q fafcT m 

qr?3 3?TT *pfar7«r (?) *T ^cmRT TST | fo 
STO^T = — — 

q^T*r fsrrt%^rr 

• ' 

^rf?a^T x ^wt / , 

sr^rt^; M$ ^t= - 

<tt?§ a" <r ^rr srh sr * *r stalr *r <s arte t> *r <rc ^ | 

* <T sfk * ^«PT TTW 3TT | *ft ^T * STT 9T fa *FT *ft |, 

^qi:^T::t>VT:9T^T 
* <TXt> 5T 



*TT ST TT = 



.fgTf%5*UX t%59T 
93ITT 



^r w ^T^sni *ft | f ^8f*rq 



fet%^TXf^5T_ 



3T3*TT 

mfln,<ui (v) art* (x) % %vt w tsnnr ftrs ^>ctt | i 
xr^n «rt ^*rrt:*ro ^5 stt^ ^srrar 1 1 



*rt> ¥*ft^w (*) tr" ftff%5irT sftr ^«tt q>t stt^ *rtft*n^r (^) afh 

(v) % «rrerc ^% ith 3?mfqcT fq& ^tpt cft ?nft^<»r (*) «nr ?ttst 
^t n$ |>tt : — 



«TTt^ fa»«ft ^^TT5T % ^t ?*T9f^rT ^t *pt sPff?cT ^t 

$m § 50TT f^^T & 3<>TT V< cft ^^!TT 3TT 5TT^qT I ^R*iTT 

«rw 5?nr?re ftrwr $ srTsr^w ¥t ftfcT % srggrc jt cfr snrte^ (^) % 
^Tt^ q$r Sr ts^r ^ 5*jt ^ vt srw? jprtt t qf «Tt srk ^<tt ^pt 

¥7 *T§ |"t»TT — 

^*rr— a>TT?cT stsRstt x arsTrsr ^to^t (vs) 
^ t%5 ^tcTT | fr qfc arrfcr artr ar^rt^ sncT ?t cft 

STtpT |t STRt 3TT SHPcTt | 3TTT SpST, f *ITT 5c*Trfe 5TT^ % STiTS ^t 

arnr^reicTt §t ffff t$ anert 1 

*r*rta»?;trr (<>) 3"<nr>r 5tf<m % sr«T*r t>rq:iT % Bnsrre q* f*r 

f^w v^ 1 5T »rt5r 3 ^ s«tr | f«r^r^T 3r$TT9r<s ?r s tt 
^ ^ I 1 ^ 3 ^ q, 9T ^r fsrfcTsr-^T | f^% stTC, sf^r srrc 
«tPssit fsp§ & 3, 5 . arta q 1 1 «r ^f^?p, 1 fa q fag;^tr 

3T>T 1 ^ TT ^T 3$ «TT cTT^ % 3T|"tTT^-^TT ^T & | 5ft f$TfcT5r % 

^ctt | 5w ?rf sp> strrt^r t> ^ sr^ % stttr ^tert 1 1 

V% *T 3S*T-fa5f »r ^ ^tT (great circlc) TK | *ft arrarreik 
S*JT 5 faf **tT % ^ ^l^^ | I TWcT% *t ^ n tVf 

^r 33?r TritfrT ^tt % *r f^?| q^ qf%*TT ^cr% ^t ^»t?t Jf ^ f^?| ^ 
?T arrit ^??tt f^ cto T^m 1 <n?5 cra» ^-tV| 5 q^ ^ qf ^ 

^TR»TT cT^ cTV fefcT5T % ift% ^|*TT I 3W ^ ^ t>?| qt STT^TT cT^ % % 

*r£ qtd Rr qr qf %»rr 1 f^cr^ mv % ^ f^=| ^r & 5 ct^ ^tttt ^ctjtt |t 
q^r nf ^t ^5?t t q^ |t 'pir ?|»tt i ^^rtw^ ^ ^ 53 ^ ^ *r 



^T^^TT 



^ int^cTgtTT x qgr*rr ^ 



Xt%^!TT 




(0 




§tnt I W^T TfWT 5fT^ % f^ ^T <TfHT fc*T*T 3^3 

| 5*rffo t ^ ^ q^ ?tc*>t T>fiT fa*pr | fa*r$T t ^ 5 swsiw |, 

*T ^ ST| -*t §FTf% 5TTcT | T $ ^ *t*T 5 % t> *T>T 3TW ft* % 
^PTR | 3T> t%S EPJ 3T^r STSTtST *>T *fit<T | ! f 

(5 =»?W^T (*T X ^te *TST^T <1^, 

^T=5FTt>cT *W *STT X «TSTTW m^T ! 

^T^tTm^rtn Kp ro l W t **?t hwi 

t>^?ĕfttqĕrm *TT?rmfq re» ii^h 
g^j^ — (^) ^5 Ttt% 3ft ^tt fr^r w?r*> ^5 

qft 5FTf5cT 3fTT ^t cft tff % ST^rTT^ % 3r$3ff % *TT $ % 
f^T ^T 31737 3ftr *T£T?t ^ TTT% 3TT9T ^TT I (^) ^ 3FTfNf 5fePT |t 

<ft f*?fr?r $w 3T«rf^ ^ *rw t ^rr & for arrar sttt 
3ft?% Ir tttw spr ararr ^rm 1 foT *tt ttt% % srr$ ^ |»t?tt ¥t & t?*- 



ITT^ «ffc TTtSRPT OTtT it ^TT^ I S*ft SJ^R fatft *TST5T 3T«T^ cTT* *T tft 

fefpn?r *rr tttwth strjT % t%q ^snet itwt arrtNr *f fa$rq ^t srt? *tt 
srcr »pt tst ^sr^t fe?TT ?(t sq<ss fh^T^5ft ^r^ sitt 5pjf% fr 
^t-jptw 3TH ^ f^TTT qr Trt%HT*r sttjrt ^q i 

f>?rPT wpsq" — vt *?fW qit *nran% ^t srr^^^crT q.ft | 
3fzfft% ft% % ?^rW spt sft siti^t $t nqr | zm f^q ^Tt faa 
f*3t t% | ?*r ^t sqq% agar |t fas |t *fficft 1 1 srTcro qfa 
?f ?refT$ff ^t arte t>^*tt?t a«rr ttt%tr srraSr % t>r^ *»Y^ 
feqr »mr | srt fo ^pt «tpht q§% ^t srr ^^r 1 1 wz sfnfcr 5jre?t 
% t%tT t>sr<T ^t 5ftf^ ^sr^ ^t sner ir ?rft ^er st«?t sfr «T|% ^ai^rT^rt T*ft 
| i fost crr^: q>t *qsj 5nf?cT ^r ^ttt wt fa«r v° % sttsir q* 

srssRt §1 <tfcr ^r ^T^rr i 

^r^ir— *ft tot ctt^ aft 3tR 5frrf?cT | ?ft jtctt ir 

^r% fo*TR cT*tt ? 

(l) fagT*cT spt <tfa & — 

^t q*rm*=i. srgsr «? ^gw 

= v.^s arp- (^$r <tfef $) 
crr^ *t sfrrf%=^ 3 c ' 

«rta arrt% $t ^sP*t^t«=^?' „ 

frf^T= m * X ^ 

aT . nT %fcT^TX fe^T 
^7>jIU = 

stsjtt 

* 

^st^ttt «t q^r»TT 3ftr sr^rtw ^«ftt%»ffoicT % srgsR fg2r 1 1 



.\^T**IT=^$' 

.'.^ f>m=^t srrr=U3 ^ ^ srnr 

— \ *r#t !U 3 stti 
5«wr U ^Tesrer «r?t *f srtsr *f*ftfo §Frfar 3tTT | at 
femnr ^r srrer = ^ «rft ^ <i?r ^ srrw 
^f f^TTR = 3 % *nft *a <r?r 

^ TltSPTH = ^^U^ 
sfc ^T *T f<RlTH TT TTt$RH |t fft % 3T$TW % 

3r§*ff % ^ wr $ ^rc srr*r sftf |f r *i ^thh % ar^ affr *rsr- 
*r |m m& *r TrtePTR % 3r§ srrar *rfe sFTf% ^tt it i % 
sritTrer % snj ssrtar % sr^tc 3it?ht ^if^ i 

sr^R ?rf % ar^rw % srplr % ^t*t wr 3 stp*t srt?^ 
<£tt ^ % for*TH % srg, srk rem ^t *r?t & TrfeTH % sr^ 
t>?^t *rfe sFifcr sjt I 

^ ^rr? tsht ^Tf|zr fo ?*r st^tt ^it f^JT*rm tt TrfaTR t>^ifit 
?tt^ ^jtst qft ^ain-^^rt ir i ^tt^pt fn ^t % % f*R 
ststt tsjnn q%*ft i msrer-sr^ra ^ioo srmf ^ r ^tcrr | 

q*> ^TTWT foT ^tVC$.t* STOt* 5PT §t<TT | l 

(r) ^t* ftt% *r— 

= * U T5r 3 srr*r 
Ts^t $t * ° *rt% v Pr?, *rr srrot % 1 1 **rt>r<? 

U3 tst ^ 3 ^ ^ptr tot tjtt $ i 
^ne 1 1% ^RtiT <tfer % st^^ttt q»T*r Sr% Jf ^rr, tlsrter^n ^rrfir 
vt an^RJ^r T^t i |t ^M^R^i ^t mWt ^t 8rR*ir$3T srtw 
qi?ft | ^rt ^tt «rtr ^tts^TT ¥t ^TTt\t^i^ff ^t ^n^ ^n*ft ^^cft 1 1 



n*n% 5th% ^t Tt% 
a§fa«cn *rotm*crr wt* gsem f^TtfT ^ h^p 

*ft*T tRo ^T ^tcTT t I fff % *fl»T ^t ^TT WTR ^ *$T5T «TTT 

snrt^ t;o » ^5TT fc *n»T I* <rc ^rtsa irer Tsrsrt sstt $t*ft | afh §r*r 

3Tt5t % JTSn? i^t T5T 3>*rT f[t?TT | I JTfe 5TR3T ^"t fa fff ^TR TO?* 3" 
3TT^T | cft TcT «FHT ^t ff§ ^ tfr«r> TfcT & TTT I ^t % f?T Wft 3TTI> 

^t sfan fa*«r 3TT%rt i soo qr?n $ & t?t ^stt ^t rcrarc Stt ^t tt%* 
tt% % *ttt ^ ix v% 5rrcT ft*rr fo v$ 3<ftTH *f w ^ *|*tt i 

f^TH ^rr^r — stctstttt m ^st I fo tst?t arrt>cT^T % 
*ttt ^t *rt ^ 1 1 sFTfcr^TT ^ 3fj?ft m ^ox ^o aret^ 

«T^TTSTt % *nTTT i^tcTT | ^f%^ ^ 00 -i-^ = =;oo ^T 

% SmT ^tcTT | I §fa«TT % t><? TST5T ^T TTT T^T TTT |— 



< 










t^snrorr 




ffti+"T 






rtt^rt 


?q ^ST 




^prtwu 






«TTSt 








StRTTT? 


e; 


5^ 






STT^^TT 


^3 srf^5T 






l?TcTfw 
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^JTt^Ht 






SrRniTrT/Tt 


^rRTSTTSTC 




^KT 






f%3T 





VJ rvs % 3rt%txtTi 3^^ 5T«ra ^t «ft %^t-fe^t ^t^ 
«TTTO^m <T?cft ^ 1 115 ^rtnrr? artr «rw % ^t^ *r Tfm | » ^ttptt»; 



^T-t%3T ? cT 



*PT 3Tt%*T 3rft «TTT 3>T T^T ^S^I *?TT 3Tf^f^c^ «PT *Tt»T S*5TT 

sttctt 1 1 sr^R stMstct *pt *fti* s*tt *t garc i 

5rr€t?r ^t?t Jf Tsrert ^r^ ar^Rrt^r^ %*>r ^ tsrtt % 

TTT f»T«T fa*T 2f | ^^TT^T^Sjtt ^ct % fr S^ST, TfepS5, TT anft 
3*ftfcTTt f^T| TTWT 3TTf? % *PT faf? % faq TST^t" % TT*T T$ 

Tcrar it | : — 

*F5mtf Ttam tf^ »ifcr vs5/n'' *n*fV ntft i i sttst 

U^'^/'* 3ftT 3TTETT ^tct | I 



f^TMT 

3r>ft 

cftjff StTCT 



1 



> srer^ ^t vtn » ? * xW\ 
I 



J 
1 



J 

>■ 3>T STTT ^*' 



3TT*%TT 
3TT31 
STTctt 
«Rift 
^TSST 
9TcTf?T3r 

$TT U TSRTt *f 5r#P 5PT STTT t I ^T w% *trf *t 

3ftf ffT ^t,^oo TOT T" & TJT^ <TT 3ft 3fTcTT | T^t ST^TTScJ ^T *flT | I 
W SRWTOte5Wltff %*TTTfT^ ^X|+^X?+UX? 3TTTT ^ 
TS*TT tfT* TTTTt % *PTTT |, 5ft=^ X *$o'\X" 

f«r cTt^ Tm | fa aitWr^ *fHr t *rr ttcTT- 

Tfa S> ttt % v*" 3rfspP 1 1 

*T W 3Tcff % *TTH «TScTT | fa f Wat % TTT STT^T «PM T ^iTTT 
<*t TSTT TfcT % 3T3STT cTTT TSRT ^T*t% cmf3ff «Ft TTtNcT 

n^r % i <rt& % 3r%-$% ^tt%T tr*ra |3n ct% sttt q?Tjtr^ 



*tit STcTtter: fafim»rat sW^trc i 

ggct facrrofa ??rtv u 

t ffT3T?cT t^TTtTpT Tt^TcTTWTTT 1*3 * « o ? 



f% 4; f^*TTT Jrsr T|t *r%; ^rt>m sftt*T % f*T RV9 *ST*ff *f ant% 

^T ft*TTT faTT TTT 3rh 5IcT$ HTT c;oc *P*TT *T TTTT TTT I 

c 

^^ar— insr «rt ^ sttttt 1 1% ^ T^t (<H*$ ft°) % ft* 
p ^T ft*j *ftT=^ T ^V9°<Y^" 

— ^o W^t ¥7 % 

%mt c;og & *ttt %r tt 5rfsg U srt* tor «5«' ^ 1 1 
s*rfaq[ 35 r^* t^ *pt ttt nf t^s t>9tt^t t | arta 

ff?TT^T ^T V\s/ *ftT l^T | 3TT ^ ^TT %<T t I T| ^TTT % t%C? t% 
t>ifriST 3 apST <T^ T|TT I f*TTT % 3rpF V^ ^ $5 *t 
|T>^ Tfa *T *TTT ^TT ^Tf|tr I ^Wt% cTTT 3T?* TSTTTt T|t % f«TT? 

jt^ tttt t$t | *?Tffr 3^ «wrr ^ % t%<? T3?rft ^t Tg^ ft^ 
^Tf|^ ftra*f Tft t.* tft T$f i s«f?rq 3rfa* ^st ft*?R <t 

srTTTO^KTT I I 

fcrfa % tttt t <r|Sr <sft $8 ttt | T^t TTfa | i sttt % 

^ J^ft^ T ft3r<T ^rt ^t STTTTt I 

*TTT 5TTTT ^ >t% 

^^^tnt>i c aT«TT tttw ^tTwtsraT: i 
j[3 i\veI i crfessi $fsRrot*ma tt^spt ii^kii 

gjjpre— (v*) $t 3ft^ t^tt % *?TTrf (ttttt ^trnnt) $t 

v3ftf^ 3T*t **TT TTT*R WT *T TT T5T tW tf OTT ft^T 

STRTt | I %T & T§ 5TTTT «TT3T ? % T3TTT TTT *t focTTT ^T 9fa T$ | I 
Tft ^ 3tT ^>t n^o 3F5TT t ^T ft*Tr €t Tf 5TT5T |tTT ft> TWTH TtT 
^t ftKTTt T% TTt | I T^ TT T^T *5TT-*t %° % T^IT ^% ^T 3TTT 
^STT ^t ?TKff tfr* Tf?TTt % TtT % *TTT ^ ftTT *W €t T^ ftW ^TT t% 
T^TTT TTT ft>5TTt ^it T^ 3TIT^T f[3TT «ftT fr^Tt ^ft qt^ mt^ I 

ft^TJfT ^T^—3TfirTT> % 3TTTT ?T *R $ srt^ T5TT ^trt TTW^T 
e;o Hp?TT 3TIT ^5T | 1 TtT TT5T5TT |, 3TT <i^oo ^5TT 3TTT 

^Tct S ^TTT TtT ^cTT |, ?5TTft I ^tt 3^ 5r5 ^tTt TT^T 



m ^oo 3TfMt % 3n5T f*er | w ^wrt *r>r *tff3T 1 1 
T^T *ft»T ^T 3TTT*T ^RTT | I \\3 ^ft»ff % *TT*T | : — 







*U <rt>a: 


^ srtfo 


<|Q cffe 
1 1 c ** 








W fsre 


v HT^rnr 




STSH 




1* 5$«r 




% srtlrTs 








t%fe 


i 3^TT 


=; art% 

c 




R$ ^ jtt ^sr 


5 


1*; <rft*rr^ 





ffT^TT ?r*nr% % t>rq[ q* q-qfar ^ttt i *tft «ft ^ ^tjrt | 

| fr <J^c;<J t>o & ^ *TsPTfcr % for tIt 3<im?T *tt, 
tlW ^TT^T 3TR*T 3fYT fo«T *T*PT 3fcT |3TT ? 

*r<r *fsf>rfcr % fer % arta *fsrm % s«th ct«tt <tfa* Tt%nt 
ft^ *p?;ft qf fft i 

*>t%3»r % 3rre*r Sr o^o, tV*t sto *w ^antNi % sto 

^t 3TtT«r $ 35 *pt tsit TTtw ^r i^tt, ^rt>r^ ?t srfa*R *t 

*S1T TTt> % .ocio^H fe?T ^TCT^cT «^«l *t *TsTJTf% §f I «JTTOI, 
% fatT TTSIT TTt% % %W % 3ftT ^T WZ ST^T ^tTT \ 

ftW ft% *T ^T *T STH fa*TĕTT | Wft ^ 
^ITT ?>!ff «Pt ^ScT ^JTTT ^TT^ ( TT^TT ^T ^TTT *T$ | : — 

m ^IT^T ^3TT «T ^TPT 5>ft TT 

^r ^tT^ artlnr ^t stt^tt t ^f^ «t? fon 

^T 3fh ^ / 5^ f^T«TT t^tt 



$r* 3*rfor *t ^rs ^rfa «et arts^t **tn qfer **hw § *tr tro «mV 

\o *ft *T ^ 3fTT «Pt »T%fT5f^ i3°^'vV *n 

<n°.$v* $tcft t I 

c=»S WSt T^T 

5*rfacr, ^n*^ 5 ^^ ^t *rwrcTfa ^ 5 ^rft w ssto *f st% *ft»r 

*T 3TTTT |3TT I 

**rfin? *rf^t *t nwntfir ^s^ww ™r Tfr»m «Ft 

3fT*r TIT 3fa 3ft* ^ jft»T 3TTTT ^t*TT I 

Z(% ITT^T TWT 3TRT % aT^SrTT TW T*TT | I ST^ «PT^ % ar^TR 

^ «% t>q ^-^rift«R«r *T mwr ct«tt arnr s*tft % fa<? & 

s«th *r ^TT^erT *t**tt *ft «bt«tt t*n 1 ^ra ^ttY^jtt *t>pr ^ ?ft^ 

arRrerc if t>^m ¥7 % srt srra*fr 1 $*Tfor & ^iw t*™ *t?tt ^t *rt 

*r>*H *ft «pt«tt 1 

^^rffa ^^trrot *rt»wfcrm: 1 

m T«f * «rfe^f *TS3t ^RTTt^^rTT: n w 

gT^ciT^— (\\) *m\ % STH *f ^T FW WT *TST% % 
«ft 3TT% «P5TT 5TJTT ^ % <4t«T 3P^ *^o VWT % *TT*T * <?t, 

<rtVr *m f?rfsr jWt, Srr sft 5r%TT ^ ^ttjt t%f«T «Pt t?t ^rt 1 ^ 
\9^o *<*r ^ ?r ^ ^pt ftrt>r w «e^t 3rr%*ft 1 i&n* fert> 
»T?t *rt artt irwr ^Tsrt «pt ^r ^ ^ ^t ^t tt%* ^ 
nf?TJrt % if 5TT htt ^ <tt «rf *rm ^t ^ttttt f^ ^#»tpt t%t> m win «fh 
af?r gwr 1 



$<T-t%5T?cT 



Tf cTT | I ^RT | fV <t$=;«l # *r<T tf JTlt% % 9rfas5R =|f1r *TS7TTfa 

*t ^t* t%t% ?cT*TTT «ft I 

srtMrn: *r?t *r**rcrfe ^t ^tjitt % ssra 3 £r ^t sto *«tpt 
srcr?r % srjt etccTT | ?sfaq ^sr*n % ^th ir ^* arr?^ *rtn«iwT 3 Sr 
^ m rcrcr tit $V *VW srr^T i ?*ft crc^ scnrR ^t *T6Jmfa fc 
^rmt ^t srcre io" 1 1 «tot ^t nti&ii $t arcrc 11° 

^r irr spt faf€r ^tert | sa ^'^" ^t 

<H° ?r strm fkm cft ^rssr » art* 3ro «n vf W ipn i i srw 
itcrr | fp »rsir *r% % m% arrsst fcrf*r 3r«r?q; ^irt sra*TR | fa?r^r <n° 

3«" srtcr f fi I afk <iy %t 1 1 ^ <*V ^" *rit sr 
^% «n 3$' & «ttt f^r cft ^fr <t*t srmT t f*rfaq 9rfr>rT 

¥t T5*T TTfa & *| Wi\ RV W S<mcT 3T*S*Tt ^T 3TcT f 3TT I 

fp?ft 3T?2T **th *r ^iff?«T & t%f«r ^r 3FcnTT«r ^t?t^ % %q ^jt 

STC^TC ^ <Tf ct | aft iftT % 3 ^T T*TT | I 

fcTfa *TT*T ^TTf? 5TTfT% % faq 5ft »ft ? 3% vf«T 

| 5*rf$ror 3irf|rT % ^ro: STTTt^TJrt *et STstT fer ^tctt | fwfit fcrfa st«T 
f?^rf% f t 3rrt*r ?rr st?t^>t?t stt^jtt ^fT g»m ^t ^t?tt | i Prerrc ^«t % 
m^wt ^t^" 3tt t^nsra ^r^t ?r|t stct^t^t stt h^=tt i ?rf^ aTTTO^rrr sttit 

«T%*rt cft 3fcT t 7fcfsfTO if ^WT t>HT ^imTT I 

srmfar ?rf f*T?rt«T: ^cftsf 5 sr§*q^ \ 
Tmgsi ^ ^^tt: fu«rmT stttt^: 11 ^'^11 
wst^T cT«n spsr ^tt^t^titt^ g 1 

?TT%S5Sf?^ q|»*r ^Ttlf qfT^ ||^t;i! 
t)T«Rr€f>Tt»f H^STT ^T^HTt Sl^STct I 
W5nffT: 5ft^cTT ^lt^tTT s^T^c^im ( 

aTJ^— (^\?) WffiT, ?TT»T, STt^ f^|^7 xTTT ^«T? 5PTT 

STc^TJ ^^T T«T ^t ^ilft % ^TTT^ TT 3TT^K |t STTErt-STigt t%f«T cT^ 

ar*rr3*rrc x& 1 1 (^) srr^ maw, «ncsr, 

^f^, f>fe) srrci ^^ot anr^rt S arrs ^ct 1 1 (\$) sr^r 



4W * T *T>F «rrat %fr % *PTR OTIRT WTff% ! ^ *nrfft *t 
? ^ *£t ftfa ^ Tft I 

f^TPT 1TTWr-fW * T ^ ^ ^ * ^ 

7^t«ff * f® tVT(tlT T^T | I 3Tf ft % *K M *I* 

t%*5«T f«T% f*l«r% I I WT *T*<T WT | 3fa *f ^ *T 

f 3TT ^ f^H*ft*T | I t>fe «FT 5*TT «TTT ^T | sft *Fif if ^T 

*mt 5fTfft | I ST^^ *ftPTW *f fTO tf *t* *>T ^tcTT | H* 

;ft% *t 5nfer*T % srw rrnr i 

sr^rtJ ^ts ircr % «PT»ff *TsF*t (^-to?cT% sr^re) 



f<rfa <*>r 
tpsr t/st 



fcTf«T *T 
lg**T TST 



t%f«r ^t 

^CTT qST 
^TtTTTS 



erisr^ 

t%5T 
gfq5f 

^t^ 
ftf«2 

%ftn?r 
^tsra 



5R 

«rcsr 
t>fe 

<tfcn?r 

wf"T5T 

*5T 

TT5T 

fafs£ 

3TT5l^ 
^t%^T 

sr^r 



WT3I* 
^T5T 

^isr 

spt^T^ 

fafe 
!rfa*r 

gfoi3T 

*R5T 
fef*S 

m»r 



^itsr^ 

»R5T 
faf*3 

!rr%*r 

*fT*r 
1R3T 

tf%*r 

Wft% 



^^t «rer *t wf fcrf«r tf JP"im £«t <T5T *t u*f fef* *t 
bwwctt ^ i i $t%*n itn srt^ arewiwr vt ^ ^ ^ f i 

^rm^ |an i * 



c 

feH*nfOT;!T 

i 

( hiwa wfo ) 

[ W *?Tt*> — ^TcT^T Tjt^T *f ?ff ms^T f?WT gf%cT 

^T5ft ^t^RT I * 9?TT^f =pt ^mT 3fV 3*PT?t sfta ^-^rtN* 

HlT *T 3ffiT 5TR SRT t\SfTT 3tH*TT 1 ^ 75T*t^— *PT*T3*T, ^«T^T 3TT* 

fatpp*T*3?r $t <rfafTHr i V9 wftv — srtt ^t tt^tt^t i * wrt? — sif artr 

^TCT^t BT»TT «jTT TTTHm STPPGT 3HT*>W WTT I *5fN>— «IT?Tt*r 

WFT5* ?T^f ^t sPtf?T, BPTT, ^TT fcTTf? wTHTT I 11 — 3PHPcT *TT 

t>f for ^"t f*f «T>T %ST **>?% 3PHT9T 5rFHT I 1 3 wf>V — WTT tft 

ttttt^ i <u toVf— «rarm ^srta afh 3rs?rf?r ^ittti i i^-i* *<-ita — 
iTdTT^^Tt^R» =ft TOnr Mtr arrtNr sth^ araat^r armiT i i^ wta — 

3T5Tt9T fc WiTT 5TT»RT I <\*'*\ $ aTEatAT 3ftT JTSiTT^PTtsHI $*T % 

^msr ^ ^ ^t sfrrf>cT ^tpht aft* $*f ^t sprt^r fr *pt sro *tph *fr»r strjtt 

8ffa #?7i5T *TT ^T^TT TO 1 gPH *ft»T 3TR?TT I ^o-^l — 3T5TT9T aftr 

^f ^t g>f r% % icTt^r str^ Hsan-^pPTP*^ sptt sftr bhptM strjtt i 

^ V^YV — ^T SF> 3OT»rf5RT 3PIT 5TH*T ^T>T*r *t 3RT 1 

*sfta> ~3htt «rtr «rairr § bht ^jt gsr «tpht t ^rt^ — sh spptsst 
$f $t ch wwf ^tr^ *t ftm i ^ rerta— 3R g?f *t Srn: ant% 
srsTtirr fc *wr ft ot ^pnrsĕr $*f ^t ottw? ^tt^^t i \« wtv — stot stph 
qft f*rft ftfer 1 ^-31 ?5rtv— ^«ft srY?: q;5r % str & ^f ^tt ^Rrt«r 

5TTfRT 5R 3ttfiTVt"T HT ^JT «jt<ir 3 5> I ^ ^ ? '-"t^ — ^^RT9T 5TR*T 

fmt9r sttsrt 1 ^ 3 **it 5 f> — ^?rtw srt^ i ^rt «ftr ottt^w srmr \ v- 

? K 9*T>T>— ^T^TT 8f>T *R«FT5T % ^T^T^T ?^TT 3T«rt^ «RRT 5tTT 5fR^T 
3ftT ^T% ^ ^t 5T7| 3TJTT 3ftT ^RT?lf 5TRRT I ^-^ ~ ®RT afh 

w?TT^f pRr^rar stttttt 3fh vc ^rt^ — ann ^ §rfrffcr str^t ^f 
vt *ft»rf9r wR?t «Ft |?T7t ftf?r i *o ^r ^tttts aftT vl «pt ^^ts— «rraw 
^r «Pfvn i vi *t ^trrri srt^c vr — ?f^T ^r srjt 7ififwf % ot«t- 

^TRit ^t <tt% I «WV *5ffa — 5f«FT ^TTTT %«T, 3fk f*T5?T 

Trf?Rt % 353T5 3fh: stpit ?«TRlf 3 *ttir Trt>nff % ^irrg 5tr% *t ftt% i 

VK"VVJ **ffa— f?H ^ TltW ^ %fcT5T if 5R5T ^tctt | ^ 5TT«RT I 

v«; fwtv — TOsrnr stttptt i v^-v(.o $5fta — ^tr str^tt ^rtnr strht '] 



wmu % fo*ft % t?t % wrtal *$t swt *° afhc fasft % tst 
Sr vi 1 1 5ft ?ftir *stW <t ss*tt Ko *TRct | ^ *0 ? f* n * sfrr 
$ *jtff * * sreiNr * v toI tf «ws * I ' ^ *t* *<i ^ 
| ^ *?it* tr-kr TOf % *pi% 1 1 *«rfirc <tot na ^ttt 
i* srfir?r | i ?ft TT^T ^-ftfST?cT % *r «r wi ! «rc*3 t 

fip tWt St 3 % **f *T l»l <?F 3T ifjf | I <T» r^HT^ tW* 

*t gwntw 3ta* 3 tft «f *T m i?sr? I * f ^ 

sfh wfta *t crta-cTta <ir%rc1f arw s ® toI *t *ht | i 

^oqf Wfhf tf * *R*ff TT *T ^ T? 3 ^ 1?^t | ft STT^t % fttft 

3 t«r«nr «t# $% *vn wrta <pt ^roi |(*r *t 

fa*THT <T?cTT | M^«fif *t S **if ^ <TR % «-V* 

*?fNt" 3^*1 3TgfaST T^ctt | I 

s*r arwm * ff % %h % tar, (str) «pm *t *rrofr 

*t ftfcR? *t>cT t I ^ % ftR HV *TS «PTT 3 TOT TTT 

| tW wf ^r 1 1 ftrit *fesr ett^ *tt sritatcr *t ^ sNt ft*m *? 
«ror ^t> if *ft «rr?*nc stft *t ^nrr Sr *v wr ftprr «rt 1 1 ^t tf 
sff ^r *rt 1 1 ^rns^ if aftr «ft jf«t- ^t | 

Vf «ft ^ I I ^ | f* ^f ^T fW ^pr W & 7f5TT | aiK 

irff tf ^titt vt 5ft«F ^er f«rft^ *t stt ^w^t | 

^rt%r? vf sftsf> *re ^rmt ^r ^t? «959 ^«tJitowt 
;r^rifvfe%%9*^ itOTf ^wmirTOitt ^ srrfrTWir'f 
?ff srf t grrtirt «tt 1 5*rfc %q t>^ ^rerr |t «w?ft «rt stm 
^ if 3qtfcrf^fr % ^|ct jirarerr t^TO^ | wf crf?n: *ft 

l^?5T^ «fa- *t ^tjrtt ^r ^rt to! vt «ft «rr^^n: |3tt | 
t>^t% wtot % t^TTt^rrr, fcr ark ^TTO^^rrt ^f^ 
ar^^^rr | fo ^r^t *ft T^? ^pt 3tr 1 5^rf^ t>?rR «tt^t *pvt 
(parallax) ft»^iR^twr (refraction of light), ar^ ^r?T W ^RT, 
arsr t^r«R (nutation), ^^r?T R (aberration of light) 8TR VTW- 
?TiftVTW (equation of time) «ffT t«R5rT^V ^t^T ftr«TT sTTiHTT i 



cpww^r^s: m *«3*fmfa%3 \W\ 
Z7tf% wvd&z&$ ' *teqa*^TOT**raq i 

t%r^T «E^m 3fes*itarcT 11311 
^rT^^^r faftRT ^iR^ i 

spt ^ 5r«r *<t ir s*tFkt ^ i *nft ^t^t *t *r«nf % 
Wt< <ft% «m * *rtf *rf (^) V* »> f * f S ^ * 1 ^ 

fcrr <aNt i («) ^ ^nsnr ft*T*f % *tw * ftfi tf-qtw-fcn 

«Nt I W *t ft<rr*f * *1W * firpT 5HT ftrR 3nft ftft*TT3lt 

^TTtr I 

f^5TFT m«T— r ^ * f ^ f * ^ * * T ^ ^ 
«pj 3ft ^ | ftr cT?T % f%rTT^ WTTT aftT »ife!t ftft <ft STT? SS* 

tr* *t %f arfw ^ ^ ^ ^ ^ Hlf * * f * 

qnft »ft $ I qr f ^ ^ 1 qf? ^ f ^ ^ ^ ^ 1 ^^ ^ 

$ t crt €Wir ^ ft w w 1 1 -mrw wr f>rt> 5 ^ 
(Spirit level) % ^tcTT | l 

«^-q^T3*jf ^r* wf sr^n ^ iRrrar Ttowt ^rr trt 

^ 5TTCTT W t^RT^ ^ *t cTT? ^TS^T ^ ^ I W *t 

*?TTTT^^t 3TBJTR 55ft^T 1-^ 



$1 % 3T3% qj?T f %«tt % <r*Fr, ^nrsr % nsr, a^t % srtsr, 

BTT^T ^TT^ 5T5T Sf ^TST 5HT%, ST<T STTS^t *TT»1 

7HT T| 5TR cT* 3cTR «TTTO (*T*5T ^TST #?) «T*T5T, 

fv«rnrr, tt^t, sreRrt ^ttt t^r vr f*r<t qt*Mnc ffr^r% cft ckR 

^tcTT 1 1 

tafa ~qf> st ^tr ^ ^ ^ TO =j. ^ ^ ^ ^ ^ ^ ^ 
srm w^^rr $ msrc ^r §t srrar | 1 sst fcTfa ^ct 1 1 

V¥ if ajw % tTS^T Jf 9T 3Tf *T>T | I TSJTT^ % T^ tff ^t 
BPTT 5T ^ % ?HTi?r ^tctt | cR ^St *fte <rftfe % =P t%?| <TC qj^cft 1 1 

*i?anf % qt# $r«r btoi sr % gimr fa< §tdt | ct* ssnpt ^tt^ qftfa % 
% st ^tt st> f3pr% »r tr ste %fa % sttspr ^r s*tctt | i ?*r% stftf*t 

tV§3ff $t ft^TT^ ^Toft ^3T ^t ^rTC sf«T*T tQT | I Tf ^T <T^ 

fa?r t>^aff <r ^re?fi | ^ q^ ^f^ ^ % f^ ^ 3^ 

farr ^facr % f^ s f*re %^r ^Tf^ 1 tm s arta ? $t %?sr *tttot 
*r»rr?r strr^rrs % ?t art* sr^ ^It^tt *tt*ti«t vt ?ff^t *wt 
f^r d 1 stft ^t 3^-qf?^ir ^^t ^r|it I <rftER f??TT ^f^cT % t>t$ 
t arh 5^ forrr % f?rq 5 mf%k 1 ^ art^ qr fqf|aflf ^fr %?s 
tt?t ^ttt^t &umi % srj ^t^T ^t% ^ttjtt?^ f^|iff ^"t errsrt 
* aftK q % sft^ ^r f^ f^f| <rc 7f^fsr ^it ^1%^ ^ ^tur ^t 
f??rT 3rVc 1 * % ^t^ Jf fra f^>? ^rW ^fsrf^ ^t *t f?wr ^Nt 1 
??ft srarrc l^rr^ artT #^«r ¥tw %t f%^rr wt 5rrfft ^tt ^r^rt 1 1 

^TTt^r— % ^f 5# f«Tf^T5T % t%?T f^f| <TfsTT | 

^r% ^fem «rit 3ftT ^^t^ctt |3rr sttwt | srtT Hp^rt wft 5R>ft 

tt % ^t «niT tftft ^tcrt |f ^tr ^>t aftT «ren^ft ^T?fY | i *rsqTf 

t qTlfttR-frT <TC 3TT 3TRTT | I vT*T ^TRET ^T^TT «9% ®tst 3fft 5»^ 

^r^ f^i ^ ^tcrt 1 1 ^^r% <ns *Tif ^ ^ ^TrTT ^tr 3ftT ^ctt |arr 

^TTrrr | srk ®rt ^r^ r>«rr % ^t artr wtoIt gf gft ^tctt ^rat 
1 1 ^siTT^ ^r^r^r t>cnrr ^ 7^r ^f ^t mr t%utt ?r ^r ^t ^r 

^Tctt |f qf^iT : * afk T|cft |, irwnf % ^cTJH ^t OTT qt*-TOT-«TR 

ftw % ott ?t tfT vH ^cTt §f ^ ^t ^ T^rt 1 1 TOTg ^rr^r 



vm «mt «fh <fta, srar tf *rt *r*rra* ^tcrt 1 1 s*rf5rq btot 

*t 5F*Tf f«% |q f fT % ^TSTTS % ^f*TFT jt cT* **T% *t*T 3 *ft 
W»TcTT | 3*Tfit *t S»TPT HTlt 3 fa¥TTfacT VVt srrat ^T |t ^TT-Sf?T*T- 

itil i 5*rt ^nrtwsr* ^stt «Tfa*t % stth bjtt^s % 95 
t%fa ^n^ spt arr^r fc*TT tst | srt ^rrofacT *t t¥sr % 3T|frrt 

| I ffT^ % ST^T^ 3RJ fOT3Tf ^t ^f%cT *T*t grr«ft ^TC? «fi*ft *T 

stsrTt | 1 «ttt *re gft «rt* 3T<tti% stsi ?fta % sht tw 
fait arict | fai?rA *rr«rt ^st *ft ^-qt>Bir-HrT | <re*j *rf*s*r Jf 

T| *T£ ^ ^ ^ aTROT^ | fa fe*rT^I» f3TcHt ^Ttr SlHt 

gjw fl«T Sff % T5IT & ^t^ 3Tl*if I I^f^ ^cT % 3tTT 3f$T*T fa?|8ft 
% t%t% 5f<TT3>T ^-T^SJT-^T *FT 3RTT%5T | I 

S>Tffcr % ^STct % *JR<>T 5ft cTfa*ff ?ft ^cTT 3TT STTcit | 

ss% ASTtsrc % f?r^ ttt^tt^r t sft crcr ar^ wrrtMWt ^ ^t^t^ t 

<TVcJ S*T% ^t aTTsr^cTT STT^T <Tf ctt I $?r tNftS5ff § 

<tfcT ^t *TC?TcTT ^Tclt T^ctt | I *lfe Jg^cIT % faq ^fe?T ftl*T STTW^cTT 

$ crt fe*T9r ^t ftfcT % |t ?r ^ro fa*iT ^rm tasr^t **ft 

^§t«t gf|: f^c^^6tnt%f^: 1 

^ ^ rg g lt^l^ 5^tft«SSI^TOrT: IIKH 

3T5^T^ — (k) ^TT-5fe«r srtt ^-qf^?r ^sn? ®i*rr % ^m?! 

WTRTTS ^Ht »l?ft Tf?:% % f5R fa?f3fif <TT «Tf^cTt I ^^t FTO ^Tctt 

|| ^q «t^ vt OT^^^r $M mish 1 ^tItt ^gr % ?r»T^ti ^TTctt 

* ^f ^Pt ^ft?cT ^rt^ 5r?5Tcft T|cft I ?Hf5Tq ^TS^T^ % sfh 
«ft^ f?t ?T>lt?cTEft 5t f ® 3f?TT 7f 3TTcTT | fsT^T% ^<T5>cT % f ^ *$*TcTT 
3TT 5ncft | TU% V% % SmiT tTST?II ^Tf|q I f5I?T ST*T* iPlt?cT ^t lfcT 

^ct t?? ^tcft | ar^ fsr«r *it*i ^nr ^tttt^ jtt ^i^^rt fa?f3Tt % «rm 

T^cTT I ^T IT| ^TcT 3?%^ ^5 ^t»ft I 

tcTc^TTiTWt^Tt^ f^TT^T^iff»TfZITf[cTT?^^^qicgffjTgT^5^- 
Wff^fl ^Tf*rcTT llcsll 

TpTcnSirTir, t%5H?TTfSR)TT ^5 




ff i«s gsr % ^rmT tffeft ^rr ^r^t *t *ft:fa er* qf# i «rftt> % f«re 
ft?5 <r* 5* *t «rt* ij * *f * * f,T5rT * ^ ® RT * f3?rT 

5TT5T ^t»ft I 

f^TFT ^PT- faa $ W *ff ^PT frsf | 3fa ftwt 

tf 3T9T | I fl *t ST 3 % «TraTS § Tt\fa tfNt HTt | I 7 

^ ^TTCT ^T 3T«T^T ^TT | 3? ^T-5foSTC ^MJ % I 

Spf<ro ^stt & «mr *it « «ct apsrc g *t % mi* art* 3Tre-5fts?T 

*«T *T 9 ^T 3f ĕTC ® * % SHTil t I ® 1T *t «PTT ^ 3ft* S V tf 

sr?n *t tffe *f0 1 1 5« *?fta w sp* ^ | fa sft ®nn afa *t 
rTpr 5tt^t |t ?fr ^rar «ft ft*rr *rft w s*<ft 1 1 & st«tt % 

ar^R *T *5 | f* »rft ®m <t'«rV* (coordinates) 
STTcT $ 3t ^JTT %% lflWt W ^dt | 1 ^tTO % ®T*T <t % 

3T5TT ^T ^TITT «PT^ST «ft< ^R-^PWI ^TT & OTTT *pt ?ft^> % afa* ^T 




5 

*rfe ^ w ^-?pfT 5TTT at ^ <rftfsr s fa?§ ^«rt i ssrt 
?r sr fa?rr Sr ^ttt srar fo sff bttt *r b ^Wt i stct §jt <£f 

fo=§ ^ & f5T?FTT ^STW I ?T§ ^ 9T S ^tT % «TPTT 5TT *T$3T | I *T|t «Ft*T 

*tt*t snrr | 1 3ttt sit^ s ?r *r 3>>r 3t?tt <re 1 1 
*r|t 3>>r a*r*r *ft ft»f9T (azimuth) 1 1 S 

& STWT | I Srf?f S*faTT *9T & §t <ft 8RT, SHTT, fSf, 5c*TTfe 

V^ fa*r % 3T5?TR $fift | 

.fsrcr ^ ^^t? <rc §t?rr | ^r tst ar«rt^ Jr* *tt 
5?tt *nnfcr % for *r&TTf *r tf f *>t srar f«Rnft ^t ^tat | sssit 
%^t, <t5t?tt *rr 3rer«rr ^ 1 1 *rt> w **th tf q*r*rr *r * % spttt §t 
at *r fc ^rfa*T ^t % ?nnTT^^ srHt *r*ft <r «r *srr «st t^^T^nrr ^srr 
1 1 bwt *rft *fta Sr Prp^jwr t^r ?pt gft srtc: §ten | ^gt mrsm 
^tctt 1 1 t^t £f ® sr mrni 1 1 



firswnf9*re 













\ 















<5 



fsf?§3rf itrT | I 

fW?T ^JT^— f ?T 9ĕfte $T .TOI«f q$ |— <Tf?^I fa?§3rf& 

srT^rsl 3"*-*^ s>^r | 3tVt ^?fr ^rt s?*r*3?r srk frf5f?s°«ĕr 
*ft ^ 1 1 *t«tr Sf ^ crtal f*nr-fa?r spt ^ | ^rt>iit 

ar^R 3 3T??T stf)T^Rf % ^|t 3T«T fa^T § 3ft 3fa<T | I 

^ttt T^rr | fa ?*r ?5ft* 3>r $s q% | arc^ $tit % *rc*r ^<tt 

^TT f?!TT *T*TT | I T»Rr«Nt % 3Rjft $?T«T SRTT^rW ^t^T 3 V$\ *t $5 
TT^ tftfff UT5?1f ^t ^T^TT ffl3 ^t %*£T ^t | 

^ *| cftfff srga srr^ ^t^t & fa??r- 

firr^ gr^ stt^ | aftr ??r*f ^r»rr^rcrT %^r | fo ^ cft?ff w&n 

$T f^|3ft ^ ^t^r 5rr% 1 1 

wtort (primc vertical) ^r 3;s*fa* (vertical) w$ ^ | 
3ft totott 3ftr $f Tf?^r f^?|3ff % p6* 1 1 



$jf-f"jrrer 



«wi""r ( (six o'clock line) ~g ^tT ^\ | sft $f <rt>B* 
jff 3ftt SrTTt 5f$T*lt 3TR)Rftf^ CT*f *t $t~* ^TcTT | I *T|t fH\%feH 

f«rfcT3r ^terr 1 1 

f>5^firiif?f (celestial equator) 3~ ^"t | srt "f Tfhn? 

f^|3ft % ^t-- grrar 1 3~ft *f-oft srrercita njti ^r -~r- -~t 

~< |tcTT t t 




V>9 ^T — 
^...'it^T f" ~ 



~ f...3TSi"Tt 3TT^T»lftiT CTJT 

_ ______ 

— ...— "CT" T" 

- S 5 ^...f~t%- __ 
<r — $...————- 

7 «T T...f^f~~W 3T f%~f^tT 



£T...-~ft 3T?T9ft^ BJt 

- - - - s ~r...~T*rt-r~ 



tsrsTwta^TR 



fasr % nv ^ *tt *t>5t % f*r^r %^$r ^ qv tfttft ^rr 
«Ht to> | i *rrotfrc Wtt *Wf Sf $ «ff*r nm | i 

sr^p?— (») trsrm *nforRft 3* ^srr % e*RRre 
**rr vt t>^r?PTT %oi v^ 1 1 smr *> «rtv fr r^r^nprr ^wt 

^T 5ft ST^TT ^tcTT | m\ 1 1 

fwFT srpsr— far vk-«^ Sf T^^t stwt^itt stcrrt *ptt | ^t 

T|t 3T?TT ^t ipft | I 3TT3PT * ^ afa 3*T% % f* ^%sff «P> 8pta 

?«rnff <rc snrr srs* ft $f^r Tnm | <tt?§ * «tw vt «nrr sttt % gppt 
% ¥t srai^T f*rernT ^«r * ^t i 



sptprot 



T^j^ % sff snm 1 1 




srt^w *rsf f *r*n sr^roirm^ n^i, 



fa*TR HT^— ?r*r^r t%*pr % 
$1 f* *tkt $ 5ft?T7T fsr ¥t *t 
<tt% | sr^t «r§f 9ff, bptt srh sprranr 



spprc — ?ff arh stjptt 
srf^v % ^if $t 5ft^?T ^g^r t>qrr*ft 




% *p**er *f *ft ^ | 1 s*r *fop src *ts | :— 



^ttt uof=Vsrf ^+bptt*; bptt= — *ff 



$Tf ssr^T* — ^jyyl 



wrm srppt tft <tt% 



cTftftawrT swmsn spt^ptt: 1 



3f5^K— ($) tT^ p Jf ^^-^sP ^oo ^tt $f *t 3ftT «ft*T* «st 
<R1 an*?t3PT (oscillation) 3i7cTT | I 33 *oo *t ^ sr^w & f*T 

^rgiTt* m^f^1f ^totIt *ttt^ <Tv*ft anl^»)wfT. 
srrr ^sr ?f?t 3 fr 3*tt 3??% <* o wt ^ st i ^tt ^ % ^rt $® an^ 
*|t ^r^nr ^srrcrr | i 3|t % wiii *r %*w stot ^ ^ *t 
$Frt*cT, ^rt, ^rcs^ ^rm^T ^rf|^r t 

f^rjfr sFrfarfrT *rrc f«rp^ % faw htti«t fVf «re 

S*TCiwft ^T 3TT5TT | SST^t WM^RT (vernal equiDOx) ^ct | l ^rScT- 

?f<ttcT % arnt 5« 3p?r <re ^nr «rfsr wtctt I ss^t ^tre <t artr 
^t ^t «rt% w 3fRft | ark ^r tf «rtr «te* *r*rcTT | i i*rt 
«fOTnr«r *ft 3ttt^t $m 1 1 l*rr%<j f«r t>?| <rc <rf*r «ftnr ^t 
artT ffcTT | ^ ^tTOR (sumraer solstice) 3^ct | l sf$T<nrciT 
% 3TTT*T *T <W cW *RT ?f^m sft afrc ^cTT T^cTT I cT* afu % «pw «5t 
*ft *ft % *TKT % SPTPT ^tcTT | sfa*IT2R | | 5faqi*PT % 3TTC«T % 

3 *K m faff%?t <T* f<BT 3TTcTT | I fa% *t ^S-OTTcT ^ | 

wffa ^tt *ppt srcs 123 ur «tttt ^tm 1 1 sns-s*u?r Sr cr* 

$q ?tVr *T 3TTC *«RTT T^cTT | 3rR *t ffte <Tf cTT | I fiW ft»5 
<R <rfsr 3* StR ^t 3ftT *ft<# ^TcTT | ^^r tVg tf ^raw t>?i 
(winter solstice) ^^ct | l ^€t % 3tRT*PT ^T 3TTT%T ^tcTT | I 
^T?T?T 3ftT ?f«TiTT^ f^|3ff «5t 3T«TJT tV§ ^0 | I TW ^ ^ 9T 
3ft^ ^ sP*T % ^IcT, 5f5TTO?T fiF5, *F<TTcr 3TtT ^tTTT^ f^?l 
| I 5ft ^9 3TJTJT tV|3ff,' 3TT*rcftT qaff artr «^lT «R ^t ^ «TTcTT | ^ 
srwer ^tT (Solstitial colure) V|ct | 1 f^r ^ ?f ^T ^ sr ^ ^ ^ 
3nTTFcT WtT 1 1 I/ 

^ 3TJR t^S 3TT^TW ^ ^T ^ ^t SR^ ^ 
3ftT T| I 5*T%q f^RT TT cTTTT ^ % «TRT 3TI^W 

HT ^TnTT ^tcTT | cTT^ % ^TT^T ^PTW ?f ^tcTT «TT I ^tl* 1 

1. ^ct «rRnsSRt ^^^€T|?«P I 

?n<Ttf ?f§r«TT^f5 «rnr<»mt: to' 11 

STT^q ^iftftT^ ^¥ fc 3ftT ^ftt%T Wt^ A 



fasrWTTfa*>TT 



sottcTT tr f*rar t fa ^nr stt^t *tt afossT ^m^ *m % sttt^ $ §tcTT 

«TT cT* SrTTroT ^T 3TRT jftcTT «TT 3TTT 3T?^T *ST3 % TT^ TTT 

<TT qf^TcTT *TT cTST ?f«T*n*Tfr ^T 3TTT*T f[tcTT «TT I 

sttt^t^t 9ttt|V sf|cTT 3 j&gt ^r? ^ct | fa sn^ 

«PT5T % m**Wl % 3n£ TT 3fST*IT3iT 3TTT ^GST % 3TTT% <TT StTTTW ^tcTT 
*TT TT^ 3T3T TTf*T $ 5T%ST 3>Tct ^t ^T ^^TT^T^T 3}TT T^T TTTST 5T%9T 
3>Tct ft 3rTTPn |tcTT | I Tf* ^T ?T ^t cft ^ET 3JT% t>W ^>T«TT ^T^ I 
STHT^T Zf%WW* ^T 3TK*T 3TTsrf ?T$T5T % STRST t 3TTT ^tTTT*TW ^T 

sttt w ^ srrt <tt ^Tctt | i 

cTT^ f*T5 | f% STTTm fo§ ^T*T 3«ftfcT<T $T?T ?T ^t>«3T % 

3rrfe *f «tt sftt are ^ % arr^ tt i f srfaq *w | fa Tf^r 
sft7 ^r^ titt 1 1 5$rt> ^TT^r *rercT sp^icT £f§ *rr wts st*ttcT fa?f tft 
<rt%*r *t srti t|t 1 1 *n=<TTcT fa?§ % w?t $fr<ft*? ^ttcTTt 

prcccssion of equinoxes 3>|ct | f?rf^q s|*TTT witfafiret ^ tsTST ^TT 
spt sru^T-^^R % *rm % fercr | s*ft *r>t <tprtc«t ^rtRi^t precesslon of 
equinoxes *§ct | 1 *TT*f> Trerc srt* * 3?tT fa5^rrt%-TO*- 

TTcT^sr^ 5>rt *t srm?r arsf fr>m 1 1 

srmr % ^trt? et ^r ^htt sn^rtJT ^5rtfcTf^iff % Tctt ^r ?ft f»r^cTT 
| t $tf-fsrsrer ^t ^cr | fr ^sf ^r snf? f^| sr (pendulum) 

^t cTT? ^cT ^TcT ^ % <ft?TT 3ftT ^tt 3f?T cT^ qftSF*?T StT^^T ^TcTl 

| (to 1 3T ^>t 3rfe<nfr ^jt 3rrf? «rt *ngct 1 1 ??r srkt^T ^t 

3PT ^ |3TT t% g*T % 3TTT«T ^ffcT SSTTcT 3ftT 3Tf^^ft ^T STT^ f^| qv 

ttt«t 5r 1 w s% Tirsrr^ 3rf?sr?ft ^ir ante t>?| 5^ ^t srt? ?nn srtr 

^PncT ^ W sf?T cT^? 3THt *RT cT^" ^T^ T^iT ^cT SF7TcT ^t 
*|. 3TR%TOt^f^^5TTT^ T^T^st?^ I ^^Tf^T«tf ^cT ^ 

M^n srr^sTcTTipr ?rf^: ^^spra ^'nt^cnr^T^ 1 ^tf>T«TT% t>^tcT: 
sRirsr TTt5T^Nt>cT: irii 

STttjt ?ff|cTT, 3TTt\c^TT ^55 <\^, *TV9 1 
cTtTT (f^^5FTf?cT^nT7TcT?5r) 3rfq ^RHT^cT I ^STJT^iT TTTT: 

srtTO^^ ^rsrtT^ ?nt>cT ttct^t «tttt: i 

lt5TT5iTR S^H 



3ftT *t\& 3ffa «fft ^¥f^r *F<TT?T * STT*T TTT I 5*T% TlRT^ 3RW 

SF<Tra % qf%*r art^: srrr arY^ ^ sfw wi^t fa>T ?«rer sr*rm spt 
3ftT <yTT£T afhc tfft-sft* ^^TcT sr^rra % <rr*r tti i a>*r ^ 

$*f srtstSR (oscillation) *i|% | i ^^^oo srreterc ^rfT 3 
3T^ «^«.««o tfh ^ rf jr% | ( 3Tt^?T S^oo wf 

if ?r«rr ^t«rrf arretere wrr ^° flr qf% ^co tfk stff *r ^tat 1 1 




T§ 5TR^ % f*PJ fa 3Tt>?^t ^T 3nf? ^TSrT OTT5T % ft*T *TRT 

t^RRt $t 1 3r«rf^ 3T^m ^rt |, v ^rt^t *r t>w«T srr ^nr 

Jf STTTT *TT%<? 3fT % ^t 3TTTTT I 

*TT?T Slt fao ^T apPTiir ^THTT | I 

^tsj % arrt* «5f«ryr % arrt* *rar W^.ooo 

*fft H ^T%* faSRT ^ $ ^ 3Tt^t5TfT % ffc*rw % "3,«W«> 

3Tfst5T!T 3* $t t^ iqrf?rq 3ifagT % strst *f ^t aTNterT vr amcir ^arr 1 
^t^ 3RrTt?T 3THT % f*n? vfiir3TTft stit^ % (\ ttt ^ 5^ ST 



* £«ft T^irr^R teTT *ti«t 



^'rt i fa*r*r 3 sr^N & sror *>> *^t *niT | <rc?§ *f<r *farfai ut?t *r 
3t^t?t % ftn? *r<rf & jt ?r% *r *fltf sr^ts ^ §t l 

?nf?rq, 

*o^ 



*o^X^° . 

3T9T 



^ <rrc *f 1 1 s*rfaq st^stsr % $o3f ^t* % ar^rc 
V3l 0( ic;' ^ tf? ^rr T<r wr jt fsr |srr i ssrst 3 & 3«tt v & 

STTT ^ y\ ^ < [ R^ / RV' f STWW §t<TT | I *fsT>rfNr *T f5RPT f??T <ft& 

^t Bpratsr srOTT ^t g?r% for *Pt ifa 3 % f^R % f^T$r ^ 
Sr<r ^sPTt^^r % sr^t^r 3 5ftf % 5 *z m?i ^t ar^tsrr srra" $ 

5TRTT I 

ir| fw | fo SPT <TT»I 5o ° itaT | ^rtw? *rfc srot 3 
% 51TT «1° & ttt f^T 5tr cft srrar | gft ^f-t%3rer % T5T & 

SRiTTCr «TiT T^T *TT*T | I 

<^ 5TT?T SITR ^ ^t | I $f S*fta *f ^T TTT | f% 

^ ^t 3fa qfc^?r ^err | sr^ ^ ^ ^ ^ ^5 3* 

^t 3ft^ ^rerT 1 1 ^f9rq srsr ^r^ ^ ^ra Sr srur ff *t srk 

^cTT | <T5T <PT> 3T«T*T ^ ^TT | f ^T^ ^| ^?T?cT OTT^T ^t 

aft^ ?ten t^tt | <r*r sr? k^: it? ^ t^tt I» % 
arirr ^t^T «pt sftT ^?crr t:^?tt | <r«r ct^ ^ crt^r^ % ^ctt | sttt ^t^ 

1% 7f^?T ^^cT OTT3T ^t 3ftT 5Tt?^T T^5TT I 5T?T ^ 7T? ?f T^T 
| I ^^TC ^Pt TiTJTT % f?T5 | t% 3Ttwft ^T 3TTt? fa% ^T^cT 

^r ^h ^^' ^c*" 7f*®T 1 1 «rw *f 3rf??7ft ?t snf? t>f| ^ ^nr^r 

g^cT ^TcT % ^f | t*TT ffT STTT^T <\T^f 9^T>P % *ft ^T | 53fa<$ 

^ TT^TTT 7|TT 3Tfo5R> ^T 3nf^ tVf 3TT??t?T^ 3TI^9T ^ V? <T^% 

Tf'Bw q?t art^ ^rscrr 1 3ft 5?ft«p % t%^s: 1 1 %*fw{ ^nr q^T | ft> ott^ht 



* ^?cT *F<TTcT *flt $ aTftw4t % 3TTt> f<f?| % 3t?ff 3ftT ^\3° $t arYT <TT*B*T 

anHterc <5TcTT |3TT TRT ^ 3ft* <TT5 *f f%flt ^ROT T^RT ^t TTT | I TTtfa> 

3T?*T 3TT^rT*ff T 3rJPTT?cT-^fr q"T a>TfenTTcT ¥t ft ^cTT |3TT 1ITT | I 

«Jqoo ^ ?f 3TIR ^13 3TW ^cTT | cTC 1 T*T ^ T9R^TT T% ftcft | I 

SSf?R ^T-%3T*cT % *TcT ?t ?t *TcT fe ftcft ? — (l) ^T?cT *T*TTcT 3rfajft 

% 3TTf? 3f5T 3TTT Tt$ ft SPiTcTT | cTCT (^) OTFt *Tfa^ TfcT *V 

f«FF«TT | I 

STTT-TSTC ^T *T>R<T if*TT | T^ ^RcTTT 3?ftt%T *f «P|f T§f fT5TcTT I 

TTTT*T5ft T 3ftTJft TSTT 3TOftpt5r £t*T 3 ?pt ^BT ?Pt ^t ^«UT 

«PTTT TTTT | I 

3ft TcT ^-t?TST?cT *T>T | 3§ *ftT-t%3T?cT,* ft*m-fS3T?cT,* STT^T 
9T|T-%5T7cT * 3fh 5T^ftr«5-t%3T5cl* *T | I f3cTTT sn^TTS* afh «T7TITR* 
sft T wt apTC 5f>T 5"! *TT*T T*ff TTTT |, 7^3 TcT % WrT SPTTcT 
3T9T |t ^ % ^ <Tfe^T ^TTcTT | T fa> ^° I f?cftT 3Trc*TZ T 3PTCt?T 
STTCT *t 3fr ^cT 3cT?TTTt | 3S§ 5TTT Tf cTT | f% 3pR ^TC ^t 3ftt%^ 
TfcT 3ST *TCrc T^f |tcft | |f *T5lTT 5TTTTO TfcT t%^TT TT«ft TTt 

| tf <RT9R ^ft T qrrf^ TT% f^>WT ?THt | it 

5*T% STfcT$*T gSTT^ 3>T *TcT | f% 3PTC TT WcT SF<TTcT f^ft»T fkm 
% WHW «TiTcTT |3TT %T1 ^TcTT | 3rk q^ ^q T,^,^»* ^iT 

^ptctt 1 1 ?*ft ^t «n^nftf ^ft ^rt m?rr 1 1 t^rw % stjr ^t 
snf^ nfcr k^.iS 00 ^ to^T vftcft | 5ft sfr: h ^rr % ^tt^t | i sstsnj 
«rsrsre Jf g^n^r, m^TT^mr, t^w ^ icmt> ^ <i ^if%^» 

TfcT TPTt | I 

^t^Rt^t, ^^g^cT sc*TTfc sr^Tm ^t ^tt m$ ^ r^t 

t>T# | I ^TTT Tf cTT I fo ^T% ^TTT Jf 3TZRT9T ^T TTTTTT ^fcT V*T «n 

**rRcTt*T 5iftt%^ im^T 5«S cTTT 3ftT9T^Pff TT^T ^TTT^cT t%5TfcT 
«6T Introduction pp. 39-40 
t *TTTcftir 3ifti%W 9TT?St ^5 330-^1 cT«TT T»fTt%STfcT 1*5 

Tt^TTeTTT J(V 
v. 53FF?r TT ?T5*nfT?T f^° % W | ( 1TRcftT 

^TttcW 9TT^T ^ 3 ^ ) 



cT«TT ^tHT 5TTT *W?t g3TT «TT I *RT^i?f?R % <ft %3T«T ^HT 
?W fef?TT | f% <T|% STt^ST % 3TTT> if 3tRTW ^trTT «TT 3TTT 
% % gr' T f ? $ 3tRT<TT? % STT <TT5 "R | ^OTT 3fiTC *tt ^T | 

fa irf> foPR |t 01 sr?*TST ^ST & %TU §RT ^Tf|^ ! fG*TT 3TO?T ^TH^ » 
ĕJTT ^ftf fa*TT 5Tff ftran | I S^T ?t <ft *tf *T%eT *ft fflPTT | l 
$RT *TT***RtJf n 5ft *Tf | fa S^cT %* *T*TO *T snHTST 5T§cT 

«TT ^f^ ^SPPT T?TT ?T?t 5PT STST 1 

3?f?r strt % ^ ^t ^mt wfrf<nrt f^TT^?r (Hipparchus) 
te*r ^f^rT % *tf <r^r i* T*t «rr i «rrcf tf 5* srmit <r 

^ 5TT?T f 3TT fa ^tt %f *ft ^ sft ^ 5Rt *ft STTSTT ^ 

H^t *T SRRT ^RT % STc?T^ <TT* *T 3TcR *t$ ^ 3HJT 3Tfspp §t TTT «TT I 
fsr?KT *T§ qft*rm f!T^T?rT fo 3*fcT *F<TT5f ^ <t*PT> T^T | I s^t?r 

^ stptrt *t *ft *ifor* f«wr?rt *ft *r 3 f^T «rt 1 

amcT *T*TTcT **T H# Tfa «JTSrit* (Ptolemy) * fa?F*T ^t <ft*Rt ST<TTi*t % 
3TR9T Jf T*FW ^t I 5*T% STTS ^TiTt 3*ft%<T *f ^f?T SFTTcT % % 
giro $ ?ptt 3T?JT STTat *f *ft ^tl ^r^T 11 ?T|lf || I 

sT^srit irnw 3R^ % ^ ^T5if ^f ^rt ^ f^ ^t^tm 

5^ fto % ^T^TW ^?T # ^Tf^T Tt% f^ ^T^T falRiT ^t I 

?f^T ^rp^c *tfira- % f?ra^ ? f% arrorit ^ otrt ^tt ^t ^Tft« 

^U K f^T ffTf^cT ^Pt qt I W% Tre ^tT^ fTPT % 

^Wft «Tft^tt ^ttTTT % TT^T %Srt5T^ *«TTfaT ^TT% TOT ^TTTcT €t *Tlfa* lt% 

f?*?rr toJT^t *i*srt 5T^t % str^t if fa*^r ^t 1 

Tt^TTS^TT^T t 

5TfJT tf«rq t>o, f^r?fst%5Tfer ^tt t^t-^t^t ^t^ 
t>o 1 ^t f?rst^ ^5 vo^s 1 

I. Berry^s Short History of Astronomy pp 51-52 ?T«TT 
Encyclopaedia Brittanica, Eleventh edition pp. 810. 

V. Berry's Short History of Astronomy pp. 68-69. 

H, 3<RtTTJ, 1*5 ^ l 

STH^ 9TT^T 1*5 I 

Berry's History of Astronomy pp. 81-82. 



stt^st «rgcT igsmiai % sitj whcT ^tttct tit £nfor> ntlr *t srer 

(Newcomb) % srgsR «T| | i 

| I *S t^TW % fao % 3TTTT *f ^cT «PTRT tf 3Tfop TfcT 

SC*/^r5(^ -f- o /'o o x 
=*o".^ 

STRcTT*, ^TPTT, 3R5TT cTCT ^>fa t%ST?ft % ^5PT H^sft MrH 
* ^R? s£<T if Wt%q *t *pft f5T?T^ ST^ff 5TTIT f% K5T!T ^ ^TT* 

«rttlrtWt % tror ftw3r ^cfa 1 i are ^ snr* ^crr | fo ^ wrttlitW 

% 3PT* *Pt 3Tlfof> T% °, ^T **ff WRt | 5T5T % 53 !TfcT *o.^ 

fa*n?rr % | i ^*r *r*t ^ | fr ^ttM wnm **r 

3TcR »jt *0 | 3ft f^ g*TTcT & ir<T % 3TTf? fc?§ *T ^tctT | I 3fk 

^r 3rrf? fcr?§ ^5 ^ & sr$rfam *Rct % «trct 1 1 

% f*nr ^ *T|f ^if-f^cT % ST^R f^T U *T?t 3°i 

f><F5T $T ^f TTrTT *tm | 5TST fr srrgt^ gtsr % 3T3ffTT 55 ?pf *T TPT 
W tVT n *T?t ^ 75T TTOT ^tcTT | TOlTTtTOT 

3*5 ^t wWt) I ^ cRf |ITT^ ST ITPT $5 vf & e; <T*r 3V.!U 

t>7?r 3Tfg^|i^ 3f ^'«^'.ye*5rfcT far % qpK 3r 

W t>^TT ^cTT | I ?gfaqr ^5 ^ % ST^^TR *fir ^cT ?H^TcT * Tt% 

Ko^.^^^ ^tcft | cft fTT^ *if%-srgsre itw ^Tt% % t>?| ^r ^sr 
^rpner ^o/^^+^.^^^^/^n^ ft*vn «rt^r ^t ^mr |i 

3T*Tt>T, Vfe ^ ^ m *TT*T 5TTJT gft ^-%5T?cT 7T | cft 5rt%^^ 

rtt tfri3 ^t TfcT ^ % ^ScTT ^Wt | l f«% t%5 ^tcTT | % 
gsrr^T, STTCTO^, »rutw fciTTf? ^ 3f ^t lfcT 3ft S ^TT ^TT %° t>^5TT 

Tnft | ^r tot % %*5r <i.^ vv3 fsr^r 3rfg^ 1 1 fsRr ^tr 

% 5TcW % 3Tq-fT »TfcT K5..^o oV9 fb[^j f^^ir ^ T q T 
cTffT7 ^ft 3tk T^t ^t»ft EFzf¥f% frsFlfk ?f 5T5 3?q:fr nt% 

°t. BaH's Spherical Astronomy pp. 187. 

^ ^ffrrt>cT % for ^ ^t iifcr | srt^ ^-f^5TfcT % 

STJSrR t>7T?ft Jl?ft 1 1 



= *o"^YM .Ro*\ 

= *o".o*<i "^t ^t*ft I 

I *r& sn>s | fr §*tt* srr^rml ;t 3nr?t arte faTT*r «st $ 
^t qfcr fir f*n»i*fV *ft fa ^5 sr?^ fc f^?rr arftre *ft 

^ft ssr *pt*t % *$sr ^al % fa*re *t 353 |t ^ttt^tYjt | i 

&T? STST"? Jf W *RT <TC f^^ faHTT STTITTT fa *t TT% st^ 
*t T% ^t 5TT| jt«t | %T fa ^T-t%ST?5T, *rt*T-fa3T??T, tRT9TT-%3TfrT 3TTT 

3 




5 

^RT *° 

Tf Tt%5T^ ^T T^T | 3T«TTT ^T 5W*T ^tcTT | $*TT fa T£W[vf m mmTX*H$ 
$ciTtfe 3TT S5T | I 

^T-^TST^ 3Tlfe ^*ff % *T| ?T|f t%3T fiT^TcTT fc 3T?TfT ^t »Tt% 5Tt*PP 

spt t% ^t *«rf itert 1 1 1^" 1 ^ stk ^rr^r^ ^t % srrare <tt 

taHT^* **TPTT % ^> SPTST^ *>T 5PT??T ^TT t%TT |l — 

<{, Breanand's History of Hindu Astromomy, London 1896. 
\. sft $Ef-ftfSrer ST^T^R 5T«5TT ^SPPtTT 1« 



$*r-T%5T?cT 



JTH5ft 3 * 5 fl sPrffrT|TT 3TTT q> 5TcT STTTcT, ap^iT *T 

(projection) | i 5 fa$^$TT *PT 3tRT st/t (pole) srrr m u 3 aruJTT^- 
^rT (solstitial colure) derar | 1 T Ti s 3 *ttt $T $3^» ?r*T3TT 
tsrsr m»f ^rTtr stj? €t TfTsinTr ar^r^ ^twjt % ^rt fa*rt*r t% 3r 
^ t§t 1 1 5 1 iaffa^TT % t>?§ | fr^r 5ftr«ii«w fa?§ 5, sph 
% ^rcur Tfw*?r ^tctt I ?srfaq ;? St g gr $ % 3fcR t? | i 

t%ST7cT % TcT *T *T> g- 3T*f*^ StRT ST* % £TT | I § 3TR | 

f^f|3ff *T t> sttt *r fa?|arf tt ptst^ti? § t> arh $ * *aY» aft $ s?. 
^ft | f^-| tt ^crt 1 1 ^rcret ^t ^f gr ar t t> *tT tt et 3^° ar?r ^?rcTT 

| ScTCt ^T Jf 5 fa?f 3 fc f cTC> «TTcTT |, f*>T f % ? cT* 5TTZ *R | cFP 

«r|^RTT I 3TTT 5 *t 3 cT?> T*TiT 3TT «TTcTT | I ^f%IT ^ cT^T ?T ^ $T 

TTTsPTT *>TcTT | cT3 cT^ JTST^sT? § % ?fat 3ftT wt?T*> Tt cTT§ 3TRt*PT 
SBT5TT |3TT lOT T¥cTT | I 

tt?§ s*r% f s *rcr>T ^|Tf ^tcrr wft«P srr^tJT Snat % fagr tstcrr 

| fo ^cT *TTTcT 3Tf^?ft % 3TR?T 5«TT?T *t *S 3T5T % tft ^ T§T | I 

wcTtt^ srr^r Sf f^T | Pr> ^frT*FTif st^r t^ f?9ir Sf 3s*r ^tcrt 1 3tYt 

3T?*T cTT* ^ f?5TT % ZW ^tct | f^^ | fa ^ 1WT( 

^t%^Ttf 3ta f^|^TT tt «rf 1 3TT3nr>sr ji^ 5r?rm Jf *rft< ^\9° 3vrc 

?tcft I I WT% ^ T^r ^t ^TT Wtft | % fTO £ frTSTq ft^|TT 

TT «ff ^TT^T ^cT ^T^TTcT tV| ?F§t ?TT I ^tT^T % «itT cTTTT (n - Tauri) 
3>T HtT 3ftT 9IT TcT^T ^ |tcTT | I sPT^^W 3ftT 

fa§^TT % ^t^ ^T ^tT (TTT STTsTTT) TT?T t%iTT 5TT*T cft V% ^ 

ft 3TT*T ^TT ^T^cTT | f^ 5TcTT«T ^T^T if 9j>fTT^T ^T *TTT ^cT ^TcT % 

ott «tt 1 f^ ^ * if ^ srr^r^ ^t *t*tcT ^ttct f??| sttt t ar tt f^p^ 
^tT 1 1 3ttt ^r srcTTsr-srr^r ^r^r ^r ^tct ^ttttct cT«rr ^ £ ^t t%^ 

V ^ t ^tfT Wc^TTtfcT ^T 3T?ZTTT% JT^T^tcTT «Tc^trT 
^recT^^TT^tcT|TfcT cT?TTTcfT%^T ^T^^tcT ll^il '^cTT ^ t Tl^r f«WT 
^ 'T^ct ^T^tToT ^ ^T 3T?TTt% JTSTSrTTW 5TT^ f?9r^^ct cTcSri^ETTT^T^clt^^T 
f5cft ^srcTScTCiTTcJ ffrT^T ^?£ftcT tl ^ II 9TcTq«r WT^TT R. [^TRcftT 
vlfttlPT T«!5 <i^VS ^f ^cT] 

«rTTcft«T 5JfrfcT«T 9TT^f T^3 t 



f?T | I £ $%3ffT ?TTTT5> | sft f^^rT <R TSSRRr «t*T | I $S 

^T *rr ^srrterg^ I ^ m?Tr *t 
srr^ror spr?r ttt ^tcjt^ *rt»r |, st 3rt>^fft $t ant> t%?| cf«n.ar 3 $t%«pr 
w wt»r 1 3rt m?rr tst | i sr ^ snRrcr 1 srt issr fa° % ^r 

Ttste t%f5r $ ^t 5 *r ^fa«R % fa*nr % st^sr, 

(* ^T)— FT5T^r ($ X CTW^TT ($o° - <f? cfT ?) 

=m^«T v°^'x?T^r ($o° - ^v°) 
.•.^r=$V 

,*. $%^T 3JT STTTTCT WT«T-3n^T *>T5T t TOTTOWT % a°V ^OT 

«rr i 

/. 3T=* 3T-f.3r 5+5 2rT=*<R *?' + ^ £' + $°V 




$sf?rq f«rs | fo 3*rcr *r*rrcr fa?f utcTTT sn^ro % *pt*t «tt 

STS Tf*8iT | t TT^ $*T-f%;grT?cT % WcT 

*FTTcT t¥f3rf *T T|tTT aTcR *V° *T 3Tfe^ *ff- ^ ^Tf|^ | f?ft%^ ^ 
t%S ^tcTT | fo VJf-t%5(3cr *>T *T| TcT | fo iTtfcT *T*TTcT *T52PT ?TPT 
% jaf 3TTT <Tfr$*r «TTcTT | 5^ ?T|t | I 

*PPST *r %f n *T|T9PT *>§ct | fa f frT^T % f>f%^>T cTTTTTST 
(Pleiades) ^t ^ SPT5PTT ^lT^T ^ e*TTcf SPTIPTT TTt^T 

3tt^t>?t g^tTta fe?r *rppjir^(First point of Aries) qpt sttstct 1 1 

^ ?t WcTT*T 5TT|TW 3cT?TT STT^tT S^cTT TWcT^Tr pttTS T*TCT 

5f^TT 1 1 T^"t%> t<»ht *r 9Tcrr«r st^t ^t sptt sri^r & $tf 3<f 

^ 3T«TWT fasFT *T<f T^T |>cTT | 5sft %f T$[T3PT T*t 3f^FW 

srre Tfcn 1 1 ittt *ptst Jr %f *T$T9Pr stt Jf 1 1 pl^ apTcreir *r 
3T|f ^f%^T ?T5^ armr-l *r$t ^sptjt spjtt «rfpHPT if | f*rcpr srth: | % 
^f%*r ^>r 3re ^f%*>r ctrt t*5t | tsrcrir ^Ht srte ^r ^ ctt^ ^r tscT | i 

*rf<? ^T 3T»T STScT SPTTcT faf |tcTT cft *g**PT 3 5pfpT ^^T<% * §tcTT I 
W% f%3T «Tf t^^R ^t STTcT | fa ^ar ^ftPT>T S*ft ?IPT % cTRTT*5T 
f>> * *PT5PPT *PJ% ST^TTcT fa§ ^t SPTITT ^TPT cft T^TT ?*T fa§ ^t %g*R ^ 

tspjtt ^>t 5TTJT ^t s^cTT | ? ^r 3TT5r^?r ^mr^cr $t ^g^^: 75 f?wr ^>r 
*tpt ^"t ^cTT | st^t 3rq^nr?r T^r % i^^> % srciT cri^ (S orionis) ^ sft 
arrsRi^r srm: f^^fr | ? fa*r*r ^|cr ?t ^?r>t arsr ?t^<t ^ 

5cT5niTT smrTT f^ % «itrcT^ 5?TlfclT 5TT?a (physical astronomy) 

% snjsrc anr^r ^?r jtt ^cr stpttct % tt^ sh^>^ ^t ert ^r^ir |, f»r^ 

IT? *ft f€5 3TT^T»TT f^ 5SPPT W^TiT |tcTT | ?T % ^t cTT^ 

arHt^JT i 

ftf>^ft cTT^ % ^JTiT % f^^t?T 3ftT a>TfcT ^t 5?T?IT 3*ft cTT^ 

% spir g-*rq- % f5rpm sttt sPrf?cT ^ ^ ^tt^t cft t?ctt | ftr ^ 9p 



Memoiis of Archaeological Survey of India No. 18. 
Hindu Astronomy by G, R. Kaye pp. 23-24. 



finrofTfr¥n; ^ 

ar^n: $m *m 1 1 % faq (poiaris) % ^5*™* art* 

sst^t s^t | : — 

l^o *• *t <r*«ft eprrt vt I 1 *° * f *°,^ ^° 

q^5n 5R^ft sfft 1 3f>Tfar+cc; v<*' 5^" 

5tt tot | ftr ft<f?m «ftr sFffcr % <rft*fa *r *R*r 

I fi» 5TRT Wrf <«Rn | | |tfTT JSPTJTH ^ jgt SOT $ ft> tajjsto 3fft 

wrfa t%«T 3*3^ (axes of coordinates) & Tww m m% | % 

TR^ |faT |t*TT ! 

K° vf * srercrr* tf ^tf% >Y *" arto gf fa*r*r ^ ^ | 
% % snr *r *rr srw: 5rfr*<f ^ $ | ar*^ *rr <rt 
^wrt s** <t aftT stt ^r | *rr ujt q*mt *jt srr^ «rr t^t | i ^ 
m wfF *t ijwrt % TOTf «pt §*rt %t srrat | st tr ¥ err | ftr 

TOTT K«ft TTOT iTff |t * jt | fwit sfk ^TO^ i 5t 7$ | I 
3 aft ^ (proper motion) | v; ^t g** | ftr ^ 
5rt% *<f q>T sf<R q? ein i ^ *ft ^rr w | ftr *o rtf * 

?T 3T?3T 3Rf *T irt 3RR <T? TOr | 1V% TOT 3RR 

srrc: *t tar $ | i f * srrat % irjt ift«mr Pt^^t i fa st * 
srtr snr<rrt % srH ^tt st^ ^t *rt% % ^t w ^t ^"t 
^t^ arrenrtir st w 7 ^t Tfer % *r*t ^ $ | i 

irft ht^ «rnn *ro rtr «roar ^i^t | «t it| %ft arpnm; | fc 
t>5^TT ift ^rt S&*$o m ix ^r | «mr ^rnr ttor w«rr 

| % lft «TpBW^r % ^ ST^R 

I *f ^ sttit: qv ?rr ^<rr 1 1 ^ ^ R ^ m^r % %^r 59 wn* 
arNtcR ^err | , ^f ¥t ffrrf>r ^ f • Jf ftr^t «ft 
gnr: ^t » igoo f gt qrfag ft p^^r afk spriHr ^ %^ 

«i, Balls' Spherical Astronomy pp. 171 tottto ^tT^^T 
t fa 5T.TOTT ^t ^ir^ <Tf^r | srt^ ^t tf TftariTT 8THT cn^ 

I <r*s st^ ^t 1 1 ^otct ift an^T^t^ 5*5 ^t srt | rtrawrr 
^r^T 1 3ftT *g3 | i^rfaq f 9 ^t ^rrsT ^t i 
^t v« 3rft ^ipr ^nr t 



$*f-faST*cT 



w *Ft«T srrc: farr 7^T 1 1 ??rlr fas itcrr | fo fa5^TT st^tt 

^TcTT | % 5Flfoffer 3>t<T ^TScTT | 3fft *T*TTcT 

(^BcT *TT STT5 *F<TTcT fa'§) ?«^V Tt% fa?ft*T f?9TT if $T*T°T 
*fT | I ^ f*T5 |tcTT | fc (§PrtHr^fa CT^) f?«TC | 3Tt* 

arT^Tsrrtir rjt (fa|^Tft*T srjr) ssr% *nfr sft* sts ^rorc |ft <rc ^cTt 

|3rr Tf<§I?<TT Ts?T | « ?*ft TfcT Vt fap ^TcT ^TSTT (Preces- 

sioa of equinoxes) irr ^T^T 3^ct | 1 ^ nfcT ^ 3ft* 

wr%m % stt^^it % spR<r |>cft | $sfwq ws^t ^ts-sk 3ftt -tot 

(luni-solar precession) 3>f[ct 1 1 

^tmtIt snr^r ^t ^ttit 

35<R f€5 $ l^T | tV tsRT 3TST «K "T«^t <Y *T ^ 

srTcrt | ^r^t fkm *f 5ft qforchr jtsrr | stft& %r srtct ^r *|t | » 

q*?t *Pt ^t t>5TT 3 3ft fa^iT ?t T%] | SS^T ^RT *T| | fo <pft 
3*T Tt^T ^t | sm CT8ff <R $B ^TTSt afh ^3T <R f S ^T?t 

§f | 5*rt>rq ^ arh ^srr ^r asg (resultant) stt^V %?s- sr ^r*: 
sttctt 1 1 f%cT *r *r ^t $f , ^ ^t «r«4t ^t sr m ^t *tjt 

3TST =3fT STT^TRT cR» SRT f^TT T3T |, 3 ^T ^t t>*prcT ^T, 3T ^t tVf 
5T^T fif ^TT STT^^T ^TTT T|T | cT«TT 3T 3TT spt ^4 % 3TT^^ ^t fem 
t Jrf«T l*\ TtW |tctt cft 3T 3fk ^ ^ ^t f^?| ^tcT f5T^^ ^ ^T 

f^5^ ^ir ^t cT5T ^f ^t srt^t ?r ^ctt i ^ ^ «rt sr^ri | f^ t^T^I^Tt^ 
Jrsr^rr ^»t srTsrr ^rrT ^rt ^r ^t sfk f^^z | srt^ f *m arrsrr w^r srt 

^ spt 3ftT | ^T % |T | I 5?Tf5TCr ^ ^T ? «TIT ^t 3TK ^*T ^tlT 

f3Rr^»T T^irm ^ ^tcrr | f^?§T^9ftJT cr^r ^t ^t 3ft^ f s sttctt | fsr^ 

i|«c^t ^T 3T5T ET STT f ^ ^TTT ^IcTT | I Q% *ft ^n^T Tf cTT | f^ 

f^S^T *T cT5T IT^ct-F^ct 5FTt>cT^TT % cTST ^T Ttt «TT ^T T^cTT | 3fcT *T ft^T 
5TT!im sftl ^«^t ^T 3T9f ^lf?cT^TT % SWTiT ^l^TT cT«TT ST ^ art^ 
TT^J ft 9TTJf »t I ^TcT ^ ?rff | I ^ffftl q^t ^gcT cft^ irfcT 3HT^ 

3T^T ^IT T^t | tW«T% f^^^|TT 5fk ^TT>cT«[tT % cT^rt % ^t^r ^T v>r 

smr: ^ m ^ht t|tt art^ q* % ^rff srtT ipr ^ 
lto*TT ^TcTT T|nr i 

5t^ ^?ft |t STTcT TT fq>T^t % f?T^ »f ^ft |tcft | I f3RT ^T^T 



• 



A ^ 




sr*rre & ^rr^^r ^T f ® ^rawpr t^tt | 7^5 ttIt stsrm % jsrw 

<T**t % STCTcTSr fr f*T5T 3TI3T | |T, t>W 3** 1% 3Tg?T *TS £t 3fRft | S*ft 
^ «T«sft <Tt *TT «TT5TT | I f%5T % 3T ^ *PT (Ccntre 
of gravity) | ^ 5^ ^ srer^TT fnft ^T p^M^ 3T g ^STT ^t 




"V. 

v 



I 

*fter $ *r>r*r *it t^t |, et m % srsr tst | f^rw^> r fku v ^psr 

<TT W»TT f3TT T|T | 3TTT £*TTT t%TT ETT 9" ^T «T** T^T fc $® ^T §3TT 
ftft ?Bt <rfT3>*TT Tj|T | I 3RT 5TWT *rfa cHsT T^ft | <T«r <T*T> *Tf 

5*rt «rff% ^rt *1 3rtr n$ m ^r prr *t sr ^ qrt <rfTsP*TT *>T3t 

T^TT | I *T ST THT % *TTTf 3T>T q? qfapirT % | 3cPt 

^TW $ <?T££ ST STT 3TST VT ^ TT^T f«cPft 3TTT ^T «TT^TT | I \ «1 5RTTT 

y^t sr<T% ar?fr qr rv *r% 3 q* sttt || sPT^gwtcr srsr ¥t, 
T^€t 5^t*tt 9 ^ *r*3r t^t *T ^t ^^ft |, sptf ^^000 Jf ^ qft$irr 



m %cft | f5T?r% to^ptrt srfcr ?mrc* ^ fsr^T % snnrr 
t>5ftJT f?ifrr ir sttctt | t t\?r srte X3 3 ?pthctt ftwrT % f^q 
*f to* ^ fr 1 1 far w% p«r ^ tf crtf | ; 3t rttnrf<r 

| f ST SJT «T^ 3»T 3TST | 3fk *tfk H & S 3T % STHPcTT ^9T 5fPT 

a> *i5 * v % ^irm §t»ft i 

5ft f 3 ^f % if ^T Wr | *jt ^SHTT % t%q «*t 5TT5 ^tcTT 

| I *fc*TT *T ST*TPT tf % STHT«r % f* % fB 3Tfa* ^t^TT | wt'fa ^nPTT 
<fs^t % *gcT <Tr*T | I 

^ 3ftT ^jTTT if fr SR^ SPT 5T*TT* ST*PT *T3p> 3rfST^ ^TT | tSRT 

*pt*t ^r^t ^tR *tt sfsrir sPttlr 9sr% 3rf?r^ §tcft 1 1 t>*r *pt*t *t| t>$- 

STStT <TC ^tct t **** snTPT ^*T ^tcTT | I <R?§*|f SRSSICT STOT* 

*ft T&cT STTcT ^t TfcT <R <TfcTT | I STf H«FSrt fVr*PT ^TT <TfT*TT*l srfcT ^ 
o'^ f^5TT ^ ft 3ftT £m | I V0 % *TCW TOT *r*TTcT *t* $ t>^5R 

%|t|terT«r^ <pft # ott 4t tVrftw ^t^wl^w srar 

^T^TTT STTcTT | cTTT 3?lf?cT^TT 3ftT T>P|tT % «f>T *T *?t*r 3rqa>*r) 

srfcm srrsrr f^T % ^r^rw ^t ttcTT <stt ^t | i <tv§ *r§ ^t <?r> ^Htt % 

itoTC ^t, ST^ 1TSJTJT WPT % 3f?T W TT 3Tfg^ ^tcTt | | 

3T*ft cT^J *cT*n*TT TTT | fc tfh 3PTT SRPT % TT7<T 3TT^IWt3T 
STJ ^t TfT§PTT l^T ^tT "T^ X%1 I I <T^| ^ f B ?^T | I 

^TVH V% t f* 37Tt>T^W fT^t 7f cTT ^ K 3f ITT % 

5PT*PT 3frR m 5t>^T ^t «TTcTT | cTTT W^T TTcT (^T|) STPT: ^ % ^ 

*^5T OTT5T f^ t^cTT ^TITIT % ^T TTJT ^RTcT !?PTTcT t>?| 

3rr wRrr | ^cTT ^riPT *t ?TT^T g<f (tropical year) ^ct | i ^ 
JT5T*T ^TRT % *nTT?T ^tcTT t I 

^rt>cr^TT % i& f^| ^?r ^ $ ^f ttr ^rt fa% rt 

3n srrcTT t ^t TT?^ ?fh (Sidcreal year) | i ^ 

W ^WT ftW % *P?H itcTT t I Tt> TT ?^t ^T £g ?PP>T^T5r lft 

^Tcrr 1 1 (^t T63Ermfsr^TT 555 ^o) 

^T-tsnsrer % w$mx tt> ^t srt mmw t 
*r*nr ^ f^) , ^ ^ mm ^ | , ^ ^nfg^n: 



<rftsF*rr ^ Sktt | i * 'pttw st^h wmwt* stjt a>Tf?5T3jfta 

^t Tf^r wmrra % ^tt <u sjtctt | 3*ft xw< tt| *Pt 

faSTT*T 1% % ^TTW ^?5^^T *PT ST,* *ft sPTf^TTtT ST3" $t qfaFTT H° 
*m%T5 % ^rT TT ?^TT | 3TTT T^STT % STJT ^sPTT STT^TWt^T 
ST ? 3PT?T ^ <?R % 33 *TTT % ^ T7W sp^T | 5ft ^TT % srSTTC % ftcTT | I 

5t?ff «PT^t §f STTspTUTtST ST3 *>*ft & f ^ 3T|it T^TT 

| 3fk *>«ft <ftS cT*TT & |ft ip*ft f3 Cf 3TT5ft | 5TTT **ft 

f 3 3rfa*T I ^Bt>rq 3TT5(TT»Wt2T ST* *>T *T*TT«T TT^T ^TTTT^TT vft^TT | I 53 

qf^?T *PT ^TsP 3TTIT: «JS ^ *FT 
^t^TT | fa<T% $ TT§ fJT <p? *TsF 
^tcTT | I ^STT % iPHW 3TTCTOt*T 
ST *T % ^3 t 3ft S$ ST 
<Tt\^fT |faT | 33 3T?Tt>^r^ 
(nutation) sp^T | i 

3TSTT>^T *FT RTTWTT ?T? 
|t<TT | fo ^ 3*<TRT fa*§ 3TT% 
35* STH % 5lt 3TT ^TT^, 3ft? ^ 
32TSt 3Tir5T 3 fa*^T i%zTT 

^TT^TT | *P3t 3TTit T^TT | 3fk *F*TT 
<ftB I S3% spH^T sPTT^tT 3fh 
T^^TtT % *H *T H^R 
(q73NsF3) tft 3PFt 36*13 3T3 3 
apuft f ® $3 3ftT *F3t f B 3ff^ 

t3>TT | I 

3T$Tfa^R $T BTTT^^TT 

i^t 3T3^ ^"ttlnTT 3 fasu- 

3T3 3 faTsTmt^ ^t (ivs^\9- 

n^S^*! Wt) 3T^f?T ?f, 3T5T»TT% 'T, 

(y.Draconis) % f?TT?R & 
f3piTT ^T I 3T5Tf^T^R VT ^r^ 

f^^ kv *r ^t 1 1 




1$ 



ttt <?rt tesrt q«F ®T£T f tT I JTS>?*T stj* ^?wr *T?t <Tt\sFTT 
«TR5TT f 3H SRT TgT | I fiT *t TFT$T ^ ^t^Rr SpNt f5RR»T 3t*T 

3T5T ^«r ?t tfts Sf |t ark hs".* $t affc sr^ st^t <sRrt ®t£ ^tT 
<T ^" n 3ff r ^t 1 wff-s!ff ^tsstit fa~st£ ^tT <k ^tT ^t 3["T^ ^TT«T 
^TcTT gSTT SWH »1% % t>^t*I fkm\ if ^T5TT | c=ff-e«ff *r«rT«t ST ^ S 5T*f ^tT 
^t <Tftf£T 7* ^££5 TSt«T *T (TT| % WWST 3) <pi Tf\iF*n TOT STRTT | I 

% ^ *>3«r *r sre *t *rsqw stst sto s «t? *<r*s stctt | i tsrcr 

ET St*T 3T5T <H X|cTT | 3*T *PR STCTcT 3*^3 £p=f % TS*TT 3fT* S*TFT 
q«P ^tct | ST^TT ^RT ^T^TcT fa*§ ^T *TCW f «TT=T ^ f® aTT^T 

3T qtĕ ^tcTT | I 3T^»TT ST 5P| 3TST »TC T|5TT | 35T WRT ETJT % 
TSIPT 3fY> 3T^T STW JTSSPT 3TT? ?<T<32 ST^T?T (^T^^tT 3Tt? 

T>^^ % <ET *t«T) ^ ^t^TT | SfRT«TT f ® *TT 3Tte I 

STira ^T^ Stt^ <TTTT<T sT*T ^t Tt% t^TT ?Tff ^t?ft ^ 5^ 

f $ $$*T <Tt\^fT ^T T^TT | ! y$ ST*R 3<f 3f f*T% «ft ft^T | ^ 

?ft% f*rl" ^t *r srt *ftfcrc>- ^Ertt%t%5rT?T cttt nt^icr % arrsrr* «n: 
^srrPrar f^T ir*T | sr^rs ^ :— 

^TT«T5T ^Tt%^ TE3TTT STIR ^^T^T (^^T ^TT^T ^^rJT) 

= X«".W* + o".ooo^m (1) 

^r^rr f^^rr srtr 3>ff^«[TT % ^t^r ^t ^tw (^rf? ar^r ^tl: T?t 
*»t ©t? f^TT wt?t) 

ss^^ ^^".^^-©".^ er* (^) 

sr^r f^^nr % ^n*r tot ^trt fsr?| % tstt ^tr ^ ^rt ^rwn: 
^HT TfrrT | ^fr^r ^ jti | — 

-^^a^.s^K ^T (^TTiT^ TTg) - ^'^^ ^ {\ $)* (^) 

5T«TT sPrt^cT c[^T 3ftT f^^xT % tfN % «Pt»T % HTH *f 3ft 

H^SPTT ^T^TT Tf?IT | 3*T*T IT| | — 

+ £". ; ? < l ^tfe32TT (^TRJT TT|)+o //r .5CK ^t^JTT (^ ?rm?T ^)* 



* R. S. Ball^s Spherical Astronomy pp. 177, 186-187 \ 



v& ^rer 3r ^r§ 3ft *tr?t *ft»rm ^tcTT I arat^ fer^ ^tt^t fsr*§ 
a 3>rf'cT^tr <r tt| r^rar^rr §tcn | mw 11$ crarr *>t srt 

sft*Tt5?T ftcTT | ^f STT3R $5 sp^T T^TT | I 

■^T ST^T^T ^TH" % ^RW eRTcT TTTcT fa§ 3 5R$«F cTT* ^T STcR * 

<f? Tfr I ^rcrs ctt^ ^t mw itiim ^rr srTcrr 1 i anf % 3tr*t *r 

cTT^ ^T «ftm9T fe*TT |3TT §t cft fatft 3f^ *PT*T TT»TtW ?t 5TT*TT 

mm |™ 

<rr=5T-Ra y .^-<r\3".^K ^TT (ST^ TT|) - <|".^ 3*ir 

TO* ^T) (K) 

^T 

cT—snt % strt # ctt* *r>r ts*t*t *rr*re srtirro, 
^=^if % 3tr«t ir s«5 ^tw *ft 3t?<r ( % ^ir^ra favr t ) 
^ct % ?rf^ <rer $t |*rt q? *o".^«r ipq- | ^ffqr <* 

t%cT?TT ft ST?r ^tcTT STRTT ^cT^T $ 3Tfsr* cTT^ ^T sft»TP?r |tTT l 

ctte* q* 3 mm ?Tf srrer | sft *rfe ^ *n <mo° $ m *m 
mw tt| ^ ^ttt i ?*r crter?r *fz ^ §t srronr, 3T«rt?j; «pt 
stpt* ?T| ^tt irrrnr *r <\*°° §t ?ft ctprt 3* stpttt i 3fh 
spr tt| 50 ^frr cfr cttsr* <rc ^t th — w ct*tt *m mw tt| 

^t^TT cT*f cft*T* <T5 ^T THT-h^.^U |>TT I ?ST% ^R"TTT£%. 
$T*T1T ^T5T £f SSTcT ^TTcT t>?| ^T ^«TT=T ^ SPt % ^HWT TSITIT 

WT T 5# 3fk $ ^>f % ?TirT»T ITSIPT ^«TT?T lT T^ST T^cTT | I 

^ % ^tt^w *ft ^ft cTf?r^ ?rr f^^r^ ^tctt | ^ ^tt <ts t 
gt\cr f^T t«tt 1 1 ^ % ^r ^?^tctt | wlft> fsrs ^ttt ^f 

^T TTTt9Tf?iT : 1^0°, 3T>T ^T ^ ^TTT ^TTT 

^TT ^TTT srh f^ *W Wf ^>T *ttlT9T «Vt,°, ^R^ , 

^*iK |>tt wp^r tr sFrr|TR— ^,+V r '.^ l -<t" 

%m ST^R «RmT 3>fT T Tt 3TSfT f^?T^ % ?f>RW Tt>3cf T ^tcTT T^cTT 
I I f^ ^ff ^ 5TT^ ^t T)fcT ^T^iT t?TT ^TTcTT | : — 

t WT ^ ^rr faw *2?tfcTftT?ff % ^n%5r?T t gft tt\t *t |3tt 
^ ^ |o % Tf TTT T toT T^TT TT (l^rt R. S. Balls» Spherical 
Astronomy pp. 186.) 1 



taswntewR 



sr*rt«rR*r h) if ?m *r*mr *r>> mt^ »tt% spi ^ fkm £3n | i 

<R?g *T§ 3* ^TRJT t 3TTT ^TRT *ft ^-t%5reT % a^SR *TT?TT 

^rTcTT | *Tfr t 1 ^rfar2r 5RTftrc; ^ ^ sthjtt ^it^ fr $tt* q^ 
*f wr *t t% *rt ftfr> t 3r«rfa; ^ ^K.W*^ for 3 shr tt% 

*o o/ '.^tf.-fo".oo ^vit *T §t?ft t ?m ^K.^S^*. f«fT^WT 

^Wt i srst <r i £ o c f o i£t «rfT3r?r % stttt^t ^rsr ?r ¥<t 

^tcTT t I 

^o^^^ + .ooo^^ «** («0 

ark «rs^ f o ^ sprsRt % 3tr**t «ptst 3 anr^r ^rter ^t 

5T^t % STRPIT *t Jr<T ^rf?cf ^T<FT 5T^ STT*T: ^o^ f?^ *IT .^»$* 
3*f t Wt>T<? $5T (^) if ^ ^t 5PTf .^£3 ^ *T $R*T f«RT 
<*HT cft ^s,* f>o spt $rsf>rt>cT *>T*T *f ST^T «Ft T% 

*o .^^^H.o" W , w (s) 

^t»i> 3Tf t% 3 *T>T TTfT j|*TT^ %5T?eft*T gif % 3T5?TTT t%«TT 5TT*T I 

Ir «r^ ^ra srr^t 3fT?ft | fr ^rcra wpttct fa srtlt (^tt^ fa3T?<r 
* srgsrTT) 9FTt>cr^H % faat fspf ^r fo<RT <ftd ^ «rrm 1 1 ^ttt 

ftn?T?tfr*T ?nf ^5 *TSTsT STT 3<f ft .»o^^o^ fe;T «TfT ^tt 

*r»ro § Jrr srsT>rf?<T ^r f^| srfa spt f s sn^t sn^rr t i 5^^»t 

Tf^rir ^TFfT% % t>Ttr ^UTt^cr ^T«T *f ^ FT^3 tftap T% |T5ft | 

fTi 3T??TT Vt 5^TT f»Tf!T ^Tff& I 

*^t%^s?TT^^ ^T^rm 3T> ^uu^^ fcr ^tcrr 
t <rt y& tft* srsrc t% ^o/^csy^+.ooo^^^^^ 
^ ^tcft 1 1 

t $3 JTTST5T ?T>T % ST^R ^t 5T^ft % 3TRWT ?f ^Tt%«P 

3T1TST TT5T 

*!5V35 f^5Ftft ept ^5FT% t WTF ^T 

tt W'.^«!fcW«!V *f ^ H^.^^^^V»?\S ^T^ ^ 3n5TT t « 



i o % '?rifef>?r ar^jm^' *r frr ^fa»rt>cr ^ % arrit sttt <ft& 
% ^jt % *rtniT?rf ^r k^^W^ ffen | i ^srt^nr f^ <*t 
^re nfcr ^tcrt 1 1 aRre § gwr w& <re 

*t *rfcT ^tĕTt | I ^t%cr *Tf ^»T5T?fT % ^WT^ % 

f3 3TST % ST^RT *f STfcT W ^.3^ ^t §tcft | I ^ret 

(*) *?fr*Tf?rcT ^ *t ^5prf?cT epl^T *T snfop *TfcT ^T $sT ^ 

|tTT— 

^".W^+.ooo^W *+*".^£* 
3HWT ^^^H. a90 ^^1 ^ (5) 
*Tf<t 1| 5TFTfTT ft fr <cr' sr<T if 3TlRT9r ^t ^T ?tift cft 
^TT *T ^TT^TT it»TT — 



ST^T "it;".^^3 ^+.ooo<m^«iy, cr+.ooo<t<l 
HT *e;.^3t?V^ g + .coo^^K 3* 



sr^nrtw Ept srt 3tt^ arsr ttor $t *ta»re ^ (3) 

3T* ^ ct^r | fa r>» fi ^ 8sFTf% spTsr Jr sptjtrt faci?rT 
*n i 5*r% faq %*r?r *rf siuwt t^ct | f% Sre sr^ar ^rsr $ ^ $t %sr- 

*H3R *TtTTST ^TT ^ t%*T% «IH^ 3>T 3Tl^9T STI^T cFH 
?5ft?t $ | I 

ssrt srwrc *r stt^T *t§ 5Tct?tt*tt stt^tt fo sff ^t <stct srr«m 

^T *T>T *TT*re *ftiT 5TRT ^T S^cTT | 3ffc STOiTTST «THt 5TT 

*rktt 1 1 arrarer' ^t^ «rat & srgcr ^ctctt^^ §t snticTT 

t f5T ($) % 73 Jf 3ft ^ I ZX$T m% WTTT^R ^,*"^ 



5T5F ^n^r *nr ?r .000^^^ x | — — — j 

srrarr | 1 T| ^lt stw^tt (Arithmetical progression) ?pt ^f^rraff¥ % 
5ft?^ ^t cTT| I » 




ST ?ft<T ^ «i.t;.^^^VV W + .ooo^<)^KK ^ 



M 




1 1 tsrt sr*T*r $r§prf% §t?rt | sst qw ^ *rrcfr *ttt 

STH Tmi ^TPT cfT *T|t 3T^nTT9T ^tcTT | I W% f^shJ ^ % 3T*TT* *f 

sft ?nfM> T^tn (Nautical almanac) % *ft 3TT?ft *tt ?T^ft | I 
?*rr%q 5*ft ?r ia^<$ fasFtfta 3t«t*t is^ f • ^t ^ ^srt^ct tt^t st 
^t spr srm* tft*T fa*T*rr sttct | i i$«s vt *r*r *rffTt% 

fasr*?r % st^^ttt 13 tsNt ^t % *tntt ^ snMra 

% STTTcT 1s *Tft «^T?r^ fWT <R ff I ^Ptft 3^ & T5T *o 
fa<T*rt $f | I ^T^ft if $W Sfs5Tfo 1WI ^ 3% % 3<T7tcT *Tft 

o <T«T ^ * fa<T5T 7T ?>ft I <TT?_ *T9Tt #^ & s3°3V STW 13 

*rft V 31 fwr ^ 1 1 ^rtlr^ fas e*r=Er *>nrt $ *t<r *fsnfar §f 33 

SOT atat** *f iTWm ^% % 3TTTcT ^ 5 31 t><T5T T^T I 

5*r *r<f ir srsNr % ^t^tt Trsm^ Sf ^r *rtnf9r* 

srtT 13 „ „ „ „ ^°_^V^ 
^r^rcr sret *f ^ tft *<r*s irrlr ^ %i i 

13 3W5T ^t ?ft?rf^^ ^T TTSm^ ^T«T ^ 5% *T & 3T^T 

1*. 3ft 3<TTTcT §«TT art? STffTfaT TE^TT ^ fr ^ «Tft 5 ^ 31 fora 
7T |t§t T*ft 5*rfa<? SsTiTT^T q7T5T ^ 1* qft— ^ *?t 5 31 faT3"=«S 
*Tft %° <T*T R£ 1 ^ 3TW *PT *TWTf |3TT f^^T ^T 

^ft«Tt9T ^^ ^^'^^''.^ «TT I W^T ST^ | % HiFTfoT % ^ ^T «TtTRT 

^ ^<t ^tiT i <tv_ ^ ^t I ^rt^ri; =: «rft *o <rw 

^5 t>TW ?f 

%cf*\".* x g ^rft k ° g?r ^s. t%*m 

«Tft 

3T*nn c;'^^".^ ^ ^tt ^tt i 

t *19ft ^T ( ?ftJTt>ST ) ^^ ^^*' ^ 3fa 

^°^Y'^ |l^T?W *TSfaT ^^l^c" |3TT «ft T5T X« 
f^q-^T % Hf R frcTT | I *3fa»r ir^t g^3T?T % ^TWt ^T ^9TT^T |3TT I 

* Nautical almansc for 1922 pp. 40. 



%*f^ <U»$ ft» tft $q ^f?cT ^IW *t' tf SPT arq^f9T 

W *T ^ («1«) % argtm «it $® vft[ 3TT% ?**t ortl $r % 

faft aRr <rarrr>r vm w nwnr apRm strt jtm i *ft anr ftwi *t 
***** ^ (0 tf toot lr ^ ftirr srm €t tot% *r m *r1* 
sro $ stt^t i *rft ^rrr^r % tro fi*ft 3t*t *<nr st bhrtst 
«n*n jr at Mr & ftr?r% ft* trfe gf ^ ^ ^ ^ „ % ^ fr 
qv *r *<s".^ % «prmr *nr nft jteit |) *r<r <ferrf% % itot 
3RTCT9T i? srteR arerfiroR *r ?ts*r *t * <ft ^ ott *t *<re spr™ 
srra |t stpttt » 

*nft S «i^r ft° ^jt vitcnr«4^r «? Tft*R *t annrhr 

WT §TTT ? 

1*** % i#=* cnr *f $fit | sjarrcR ?fcr vf 3 *nrt«r «jt 
ffe stht % %q ^ (v) * «jt «r* * tot 

$ 5 33 V* X ? + • o o o <{ <{ <\ x 3* 



3>T?T f»T TSg?T 3pFTTW g3TT | 

$ *3r % ^TtcT % «rft ^ qr?r ^ ft7*r q* a*ft j tstts &w * § *tRpf 

c W «l^ OT!f ft?T | «fT ^ % TOTsr |3TT I ?5Pt 

5T»tit W st^"'.^^ srft ^f % ftOT ^ ^rsiriT anr^tw X .K33a= 

3 < i ,, .^ srh: ^I»tt i f?ri%q ^ T t%^ $w q ^t irtsinr st^rt ^m' 

^'.YH ^tTT I 

3TCT ft^T5R TOTT % ^T^T^ ^ s % ftfT gR?r TTf 8TTT 

OTir ^ ^rr ifr»rfar ^Rsrr srr^^r | i ft^ srr^r: ^r?r tt| ^t fkvn 

* ^ STT^HT $ 5ft ^BT («) 3TT*T Tft ftf^T 



fsrsp?fnfM»TT 



^tut ^is°<nV 1 1 srnre srtrtsr 3tr% % f%q ^°^Y' srt? *t 
3tf«rr 3r^r^T¥T% ^* **' *tt ii$°*v' i 

S^t TTg" <PT ^T^JT *ftTf?T f 3TT I 

wtft <r*§ ^f ^t *rt*rtar srrcju ^r^ i igm 
tsjtctSt *>r trosi nrtrrsr <jc;$ c;V" ^rr 5^ srra: ^r?r ^ 
f?re«rc srtnta <|c;^ ^^' ^ % |t*rr i w% ^ * W 

3ftf ^t qR STTlR *ftfT9T ^<tt°/ ^ |3TT I ?^T>q 

^ (^) % 3pJ*rrc STST^^R TOTC 

= -<*!d".^ 3< TT IIS */— l'.^ 3*TT V 

^ppt tsrit 3r*Rfi?r r^°v^V.v«i % 3ftfT cft ^rtlr^ ^r/rer 
s % srre^ra w*z apraror |3tt ^ *©'^".^ i 

%tRTT sft ?r sr^ wtMtorer $ ariRtsr *TR?r m\ srt m?vft $t | 

OT% &T$xfi \' *TT V 3HT 3TTcTT | I f *T$T <T|«TT 3FR*r ^Tf | f% 

^a^srt ?r *r*r tfsr>rf% st smssr m sres tt?tt | ^rcr s*nr faerr jttt^ 

cTHT ^ % ° «R T|cTT | 5T* fr> 3TR^?r ^-%SiFcT % 3T3SK ^ 

ssrrim ^ftf \» ^r#t qr^% <t |t srrar | < |*rer ^ttt q% | fa ^crit sft St 
fs msrs' 3<f ^r sr*rt*r f«rrcrr | sttt $s *tphi *f ^r-f%srer % st^^r *pf 
*tft^t twtt *r>t *pft 1 1 

%ET ^>T% 3r«TffT5T ept tRt^TT TOTT 

srr^^ ^ sjmwW^uilt imn 

3T^t^T«ft5 e ?ii wi^ foĕTgnsfo% i 
3H^R — (<n) 3fiw srrc s^TTt^H % f^ sr^^r fagcr sfsr>Tfcr 

% t\^T V% ZK ?T|3r |t l^t 5TT ^RJ^rt | ft> !T^W ffrSTC ^T | 1 qf? 3FTT- 

f?rs ^f % ^rtTt^T % (f5rs^t Ttfcr srr5t i^-^ wrW ^ ^cr^riJjt TJft |) 

»rfoicT f^T5 ^T «T *ft«TTW *>* >|t cft ^ST!TT ^Tf|q f% TSTcTTr ^T ?tfft iPT 

3Tf*n | ^nrr ^t ^tst^ *ra> sr«r^r 3rfmt ^t snf? fer?§ p ^>t ^?tt | 



^T-%3T?cT 



3T«lf^ *T*TcT %t*tm *T | I qfc 3rf£T^T §t cft 3cTfTT vft JTST3- 
«TsT» qf*ST ^T f 3TT smiHT <*Tf^T | 

f^?!TT WT»sq"— ^TiTT & ^f ^IT 5ft STtatSr STTcTT | 1% SScT *F7TcT 

f^l ^ ^ «rtirtw (mm *ft*it9r) | srk TfarcT § srt *ft*rtwr sttctt | 

t%{T*t TtfcT ?<T^lfgT^TT *T SttWt | 3{fi?<T*ft $ snfe fa?§ § ^tcTT 

1 1 f*rfaq s*r 3taTf *r st^t *t*tt*t «r^t^nr gsr i fas ^cTT | fo 
^nrTT^r ^t TTt^TT ^et § *rt ^tjtt ^rtec I *T*f-f53T^rc ^t *rer | fa 

3Tft^ft ^T 3TTfe fa?§ 3ft ?Trf?^TT *T>T tft 3TTfo gjTSTT STTcTT | STCTcT 

stpttct fa?§ & 3* *tt ^vs° qrf^H cre> ^rr | i s*r?r artsnp i 
^ §t Tcr srt* *ft ^f srr^t^ snsrrcl ^r | i $ b arr^T^ ?*r*r fa?r 
*rer ?rt ^ct | f5r?r^t *ref «r^r ^t «rat | i srT^ ermlr *r* *ft ^ fa3 

^tcTT | fa STSTcT SSTTcT £*?§ 3rFSW5f % 3rf?<??ft % 3nft fa?§ ^r ^3° *T *ft 

srtsr^ p ^f | i srttlr^ 57"tfcrf^5rr?r fc «ft $ s fag |tcn | ^ 3<tt 
srcTSTRT ^t 5tt ^t 1 1 q7?§ ^g^t *tc*tctt m srcw stttt^t cft crs fa*mr 
^ci httct fa?§ srrc^ it' 3rforift % snfe fcp§ ?r tft 3rfsn?> 

"rt^Bnr fr ^rrw i $*r-f*r£Fcr % spjstit ^f%^»r srercr k«°<> *r st^t 

^cT if 3TR ^r ^\s« ^f ^tcT ^r 3TJT?lf?r ^TT ^t*TT I 7**5 

^ ^ OTT srmir f^ q|?r gt Pt5t ^trit ^tf^ f^<> ¥t *t<t 

?fsf»tfcr q>i?r ^ 3rq^r?r ^ *-*»'' ^/'.o^ ^r ^"t ?r %^?t 

«^ia^R^" % ^rwr ^fr 1 1 (^o) «ut .^RR ^^it 
^jtt^k '^r' ^>t mT f^r?r ^ ^ ^cr^ snf ^t h^tt fH^w sn^^it f^rcf% w 
Jf sririrm ^t ?cTfft ?fs v|tqt i ar^ 

ITT nK^^'=K=;^^^^«vi^X o^.ooo^^^W^ 

' ?B3 . . 

^x.ooo <mm 

*%«t Pt®% wsrta» % t%srnT «ti^t Jf wcTtt ^t^t ^t ^^it ct«tt 
srittt inr«n i 



STttcT jt K% f*T3 1* '3TT1TT fo W5T flTTcT ^T V*W ^T ? 3TW 
3TT5tWT I 

*rfe jt^ sner 5r?q-«r jt nst f% srcrcT s*ttct fa% jfi *Ti*r % ^tttht 

<ft£ ^r*PcTT fT STnPTT cTT *TRcftiT <Nf<T-fairf*T ^t ?tffT cTTT fcTfazff «ftT 
% ffTWT ?PT% % t%q tf*fteiT ^t STc^cT STTW^cTT <Tf »ft I <Ef*TcT 

wftffa % fair, jftif arta ijgcff % fawr ^?r % f5rcT% t>*r*r | ^ *ft 

IT^ qff^ sp^T ^TTT i 

<rtf*rr stt^ ^t «*5ft Ttf% 

^sr fa5*fcT ssrcn *srt% m i 
5f^ft?I^Tt^ ht cra fa<pcsnn || 1^11 

ST^R — (<n) S*T SRTTC ^T fa?T fe?T 3tT l"t fe 

^T^f ^T«T 3 f5TCT **TFT ^t 3cTT ^f?gTW PTK <R 3TpT 5Tf ^t f3TcT?ft 

^¥^f butt <ri ^r s«th «Pt fafsrc5T*TT m t^stt $tcft 1 1 

ferR ^TT^T— ^«TT % S^ST Sf ^o^o^ ^5f cT«TT ^t 
STSETT^T % STTcT^ 9$ft*P 3? «TI^ $ ^§cT fB t%*sTT «TT =|*PT | I ^°K^f Jf 

srcrnmT »tot | fa fa*ft *«rr?r % ^t *tw^wt s*r ?«tt?t ^t <rsnrT 
& sff *r *rm sricrt | i ^t%tr, *r§ ^ctwt %jtt sttws | f% 

53 9*fta % ST^mT WTT *PT ^ft ITT^T ^T^TT 5TTcTT | 3% t 1 **ft% 

otpt *r*r *tt sttir §*rr ^fsFft>gr {f*rp ^5f>rf?cr) % for, t>^r hstth 

«PTST *f STf 3>t BTST TTT *PT <T*T*TT 3TT?ft ^T5ft | TS?TTf 5t^7 
f^^ ^tT »R !fjf ^tcTT f « STlit *TI qi§ jtcTT | » TS*I1^ ^RT 5f 
5t^J f^f^^ ^rT TT ^ % 3TT% ^T ^^TtT 3$ % *TT5 STTcTT | I I5T for 
^T ^t 37TffcT Sr^^T $k % STTJT: ^ ^J^rr % f|HR 5r55Tcft | I ^ffsq 
?TR!T ^T^ qr §*TT ^5 ^T5T TiT^TT ^TTJT^ ^ ^t ^SITT^ 

5PT5T ^t sf>rf^T 5TTIT vT?ft ^Tlf^ 3TTT ?^T^T ^T^^TT <R % ^I^ ^[S 
<T5T«TT 5IRjft ^Tf^ I 5f?qiTT ^ *pt <tfcT 3Tq% «ivf-<|^ ^rW *f ^cT^I^t 
^TT^nt I 

3T?rm ^TT^ ^ft 1^ft XtfcT 

5If BTTT^ct t^^lt ^^^^^t^ntsTct I 

5iwn!^ ^grarr ^Srt ?t?t h^^ii 



twwrr «wt^ % 3*n srcfe g*H9*r f^*if % wr I $t 
<rc mr * towit ajt* ar«r«rr srr sriW g 3 ^ & ^ 
arsmr £ft i (sttt itsr * ) * *rer sfsr«r gft ? i 
fernr srpsT— ssr ssrto ^r ^ttt | :— 

?f f x fa^rr 



sp^t 



f^f*^of 

T$nrrxf^r 



tep^or 

SPPT *T 5?TT TOt% % f??f *T*T if ^ 3*3^ ST£ *T 

5fr «nmnif $«r I t>5wnf, ^uf *rr 3rsr*<»f ^ T ^ r § , ^ , otf 
% faa v<i *r ^ t tep^ 1 1 5$r%(j 

f*5 — ^r^rr^ *r$ *' 

fiwt wtt % erwrir sfft wwrhr wr 1 1 *r t>reff * ^ *ft $*r | 
fc tWt ctr % sr^m ajft «T*5rrcr tronc ^° % ^ g , 

%sr>r st^t 3r^nr| t urfwq nf fea | f% of arlrc 

«Rnrr % 1to w ¥fr * ? « 3*™ ffarTf *rlffa <«j * * afa <v w *j 
«Wf ^ ^tt 1 1 

f *rfaq ^T^TT WRTTST ^t 3<TT 
__5> g 9Tf 

Sff X t^JTT 

^ ^ f ^ r? ^ * (wrT3ff *S) 

«nwhr * ^r %t ststtw *r a/rfoarr «ft v$ ( nff% ^tw 
ar«rf9r ^r jt>t «o° ^rr 1 1 ctt| erorarr m «rsrNr ^t wrr 
^ t T^rtprr 

^ ti^f — (wrwtt) 



t%5rrerfa$R 



f%sff % *ftot *r *t Scrsrnrr T^rr | fo %ffr3r % ^rre- 

$ s^er ^Trl 3T^T5T % SRT* ?>cft | ) TTS^l st 3TTS5 ?PFT 
ft f^ STSrPJT ^TT *f(WT<TT ste | I Iflt>cr ^ ^ 3TcT fa?^PT *T 
^TT^ t> 3T«T?T crtTT qft*TT<?Ilf q«P |t | t 

fasT « 3TTT 1 o % *<T*£ | f% t>«|^^ ^T *t fotft WT?T Tf Slt 
^tTRiT^ 3f?TT StR-STS^ ^T 7* ^tcTT | 3T^t *«TH ^T 3TSTPFT | 3ftT 
CT^ *T ^rTT-^giT %^T 7* ?«TT^ ^T ^TcJT^ 3fcR 3ST^T | I 

^T % gpĕT ^t *Tfe STT^TCT ^t 3ft7: «T5T fc*TT 5TR cft *T§t TTOPTOcr 
^TcTT | 3TT?[ 3rR-?twr^«T % rT^T ^t $ f?^TT ^TT^T clt ^ 

irmtwT ^tr ^^TTrrr | i wt cR^ % % faet ?«n^ <*t Iwt^ ^i*rt 

^STT (fa*T V9 ^t t^T ?T *T) ^?T% 7T aTT^IW % ^TCT <R <T§ s fc?t | 
3*T *«TTT *ST g"?^ffcT^ ĕp^^TTcTT | I ?ef^ Tff fe | fa fo*ft S9PT % 

frc*f«rv & f^|^JT^r *ft «rt 3f?R m»rtTT* ^tT <re ^tcrr | ^ *ft arsmr 

| cT*Tr €T^fer ^T 3TTSTTnnt*r Vft ^T oft 3RR UmtTTWT <R ^TcTT I 

vT^t!fr | i f*rfatr. faer v % v\ % ^ fa ^ ?i ^«tt^t % amrer ei«n m sr 
*3 *«tt?t % srsstsr m i 77*3 sr fa 33 srr 3 ^ sri £0 ar^r % sttst | i 
53%<t sr^r^ Sr mm^ et^ sr f^T5r f?^T ^r^r crt ^ ^ t> 3fK 3 sr 
^rm?r |t»t, st^ g^ftcr^ ^r fg^^iT^g5T ?r>r wt 3fcR ^tcTT | ^t fiaf%^r 
% 3fr* fsr?| ?r ^trft arr^T^to ^ ^r st^ctt ^terr | 1 ctt^ *it 
fws ^t ^t^ctt | ft> sr ^ ^3 ^ fa 93 % ^ttr |, sr^rt^ f5rfcT^r % 

f^r? $ f^^^i55T ^t 5fT t^li gtctt i «ft ^T^M % *FttiT | I ^ *TT 

^tcj: l fti ^tt^: »rtw fast ^«ttst % s?^ff ct^ fr tf f toito ^t^ ^f^r 
t^cti I ?Hf?rq ^r f^ 3TSĔTf5T 3fc f^r z ^r^tw ^tttt ttst ^r g?r ?%«t ^t 

3T^ ^ fe ^TTT T| ITJTT f* ^ff STt^ fal^OT % ^ 
3T5TTW % ^nTT*T wf | I 

JT^ SJTTT ^TT ^T^ir f«p f^^ KX ^«^t ^t %^ % ^ 
Sf T f?^^TJTT TTT | I ^d7nfam | f% 

<^T < T 9T 

•=<?T T «T+ <7 *l 9T 



i 




3 



t>3 X* 

3 ST T 5=^5FT SrTT-StSPiT ^TT 3=3tT0*S£* 

*=5f?=p>ft 3=^5 ^TTT 5T|f 9T ff <T?ff »TfT | 

^=f^i|^W ^T ST=ST gr^t^T^) 

T=fiwjr^tT 7* TT> *T ?«TH *T ^=<TW*TT 

# 9=N^w} ^ W=^t VT %*I 



^3 *r *r sr?5TT t t srnr: * rtf ^j» «mr iftir t 4t* 

j^r ^r sngrsjrrg- *r ?t 3mr *r w (wt'f* *r ?r= ^ ^ anj^r) vo»o *ft?r 
1 1 **rf$rq <w t *r scrt «ter ^>r | f% v$ ^rar m?rr srr s*err t 
(g?n«f $ *rtw $ f^75TT % «phtt ^rr |) i 5srt?rq 

<*r *r *=<t *r *r 
— <* *r *r 
=3r^t?r 

aret^ ?ff art^ f^^c^if % arhr ^r ^>t wsm % *nrrc ^tar 1 1 
?*r%q «renrr 3fk fJrgro<ir % sfN *t *t«f sft <r^r *r ^ *t*r ^rr t 

*<*i^«i— snm tf ^rm * srgsr «rpr arsprr 3fp: t 

rft SHTTT ^T aTSTRr 3RT«mr> I 
5TOTT ^T T>pc^af 

= V*f ^H^Rnr? 1 
«•^.^t; 3fj?r 

. * .5RTTT ^ft ST^T^TT 

fa<|5r?1>nf 

^ (T^ ?^°) * anprn: 3rert*r==^°^' 

^rm 5m% # f *rft ftf% — 

jts^tot ^sr^ gfbmr f3nroTf**T i 

?r^f<^feRTT ^mWT 5fa*t 



srpK— (?s) ft:*ft ft?r % wr^' *t sttt ftr& tft ^ 

| & gorr *T% % OTKT % *TTT * *t *TT TT^ST «1 ^ 

wwtt cfr ^ *t TOTa*rfe* ^ TO * * mT 1 ^ W * T *^ ^ 
ata it ?rt ^ *ratw *K «rft siii ^ # st TOtnr 
i *ft Tatw *r ^ *t ffrfcr <fl ft*rr$ ft* t ^ ^ ^ 

q>5T 3fk ir^ |t' <ft 3T^T 3T^t9F fft*TT > 

7T %•« t*rft) <tt «rrar 88tt *t *tt ftrfo* *r tosN <tt *tt 
grrm ( (Vertical Circle) ^ii^ V ^ 

fog *r «eff*rv % srt *t<rr % ^ m ft*i *r ^ratsr 

(zenith distance) «0 ( *h ftrfiw % *t «RR ^T ( ^ 

*t 35ratsr (altitude) «0 ( l 4t 36*** ( i 

<re W« ft^RTT ( ft! ftrft* % tf TtW ft*saff ^ $** I » 
irrohrc ^ ift sttt sftr*T ft*5*f <tt ass* *^ ( i *rftn? iwt^ *ra * 

3TV f* «jn <TT T^TT (, *SrfaW «CT 5ft 3f <T7 ( ^ 

ira *rsmi^ftr* *rtw i *ft *f ftff^r ^ * * *t ^ 

% ^iTPT ITtTT » *ft ^ ftl^T T # <ft ^ *T cft ft^^I % StTT 
^TT *T ?ftT«r l TSJTTl *T*T *T flf *T ft^^ & ^ ^ ^ ^ 

« 5FTf^r ( ^rt ^ % ftyr^n % tot m ?ftiT T^r % ^x 
m 5ftrnr vrftr *^a> ( t ^ sren ^ % ^ ^ m ?ftm 

|t TOT | I Tft ^ TOTtW* % ^ * ^ S ™ ^ ^ 

affc wrtwT % ^ ^t areR ^cR «Rrhr «?^tt i q^ ^rft ^ wr- 

^rm i ftra X* % ^ t *rwniVTt>TV % 

ar^n^r ^rr^n ^tt ^t^Pctt ( : — 

^ g m * * TTJTttTT *tT, ^ <rn#r ^ TOftOT, ^ 

f3^^T 3Ttt ITPT^R ^TtT ^TT OTPH ft*g, *T T, XT, * ^ 
f*FJT-f^iT WR |lTTTff t>I^ % *tW* I ^ ^ ^ 

«ftnr wfti w t ( «r^ * tf * ^ «^^ * » * 

« t 3ftT « tt % *ftr«r ^ * * ^ ^rahr 1 1 « « v wt«t 

wtt aramrl i ftif % sr^5 (ft» 




cf 1$=® T — 3T T («0 
=^ TT+*T T (^) 
-**t— WTT (^) 

*r*rtaTw (<0 *r % 'T^rra a^T sFTfcr crtt g*r>FCiT 

(^) if ?mf$T sto sFif^ sttc 1 1 <Rfg smr?^ (3) *f JT^rm *ftror 

3fK sFtf% StTT I I **F& | fa HcTtRT 3ftT ^Tl^ ^ff felfm? 
|t jf cft ^T 3ffiT 3TTT f^KT ff <ft *TtT srt&W STHT 5TT *TfST 

1 1 5 srertjn", ^ ^tt??t 3ffc ar srsrtw ^tr cft ^t *r*sr?s %$ 

3Pq t fr?U| *T ^tlT — 

^±^ = 3? 

3T^f ER" ^>T faf flT*T t%STT ^TTT ^ ?T 3T>T *?>ff *pt t^JTTI? 
f*T^ | 3ftT 3g<T ^T f^ff TTT^T 5TST *>ff ^t t>WTTt? ^ §t ff I 

gsTT % efrsff *?rW t ^wrcr *\m | fo sff *pt irs^«pmt^ 

WTT <TPT^>7! =T^t^T ^TT^T^: | I *Tf cft FT*5 gt | fsp 9ff 3fk BITI^ 
% 5ffa 3 5rt *Pt*T ^TcTT | ^ ^T T3TW | I ^wt>Tq 



^pT-ftrsPcT 



BT*TT^ L 4 J 

^rnr $t *st *t ?TcTT?r fa^r5r ^rr 5*R>"t 5FTt>cj $ srt ft^:t- 

ffT<FR % S5ffa ^t; % 3T^?TT^ «Trct <*T SR>cft |, 5ftf% qi *T2T% $tft 
<MW¥^*dT |t, BT^mr t%W STTcTT | I 

^T^TT— frsrt ts* $?t *rt 3tR sPT% *suk str $tft fer 
ircrc 3 *ff *t Tsqr^f ®ptt ar^ jt cft swtt «pt srsrrsr i 
srcnr wmmw 



grerr x %stt 
Bnrnn* 



^ tcttw stwrc ^t 3ftt | 8tr tf g»Tf% 3tr | i i^rt^^ it^i 
m «fTC srcrc srsrnir sttt i 

^ fr|tr ft% % STCTT ^T 3T5TtW 
= «°JU'+t*°Vl' 

*Wf frfiriff & f*rc>T*r i^r 3r^rtifff ?r f ® brr | i sh^t ^r«t srsst 
1 1 btct «ttt ?$*r ^tcft | *nr«r <t^t totptt srr ^tt | i irft 
grcr titit §t cft 3f^fe 3ffc *ft sr? ^rrat | i 

dw4i^M«HTS«r cT$nT sits^rc fdwni$ci: q^ i 

3T5^K— (\%) 3i<R TOFT4t Hft ftfcT aT(HTW 3TFHR ST^T^T 
WTtWt ^R 3T5T^n % 3PT ^t t%3*TT % ^T % *T£RR $T<T *»T ^T^T fH^T«ft 



cft «t~™t t?r"r sttW i arsiT r ?^ % — rr ~ t % irnr 
~ gfr 3nr%«rr *^t ~ htt ^Wt i 

fWFT «TT^T— «TT^T^ *Pt <T"ft ftt% ?TT~r *r* «rr ~ fT 

*f— 1% % f~ ^t 3 «irtt srnrt 1 1 ~rt ftfr % f~ft for * rmr% 
~<t % ^f ^t sft% sftT ~f *t % srerrsr 5rrc~: q~rr tft n«r*rr *1 

*3 rsrto ~ | : — 

V f"*T * — Sr^jITT H — — — itt 

3TR = ~TOT 

«r""T 

OTTf%— f~r <\o ~s sc$ if ~rr— mrr t, ~r 
ft~ t sffr *>r wnr ~f*t«r |, ~f~; stst ~t wnr $ <rt, 
*nsrr*="T* — * 
sr~r "n=V *nr* -"rr* 

~"™=V T3"I * — 3T$T"T 51 

f~fv?™5*o* itsr*r<T~rr, *ff,<*r * * ar^rtw afh: 
<* t « <?r~f?r |, ~ f~ j — — — *1 ftfa % sr— 



3T~ HTT= 



5F"*TT= 



3» ^r 



. 3TgT"r _^ ?t_^ 

**r""r m *r " »t 
__w 

"TWWT 



^ T*T*TT ^PT % 5TfcT ^TT W*f *W 7 | I 

?ert>rq era^rsrr mfvft sptt ?*t ^ *m *r~ r ^t $ 
«™rr | wff* «rsrrer art* ^^t^r ^tw | w*rf~c 



3TST "T 



=3T^m twrtoT, 



— r— = r x arsmr ot^tt (^) 
sst »ra <r~ *r *ft f~r«iT*ft i*fr 1 1 

~*t— — — — -nr — srsirisr a> stott ^t <mw ~t 

(«l) ^f-t%5T?a tft *tfa *r 

— = *t ~ T 

.\ T = V ^T*^ - 3T~ *TT* 

= V ^Vi^- 



"r«TT= 



ar^gr x <H 



*F«r"T 

_^\9vx_n 
(^) sWW <rfir 3r— - 

— FTT= <\ ^ X 3TSTTST pnftGTT 

*=<n X 3f3^r 
= %.\b 3f3^r 



* *qw*«WT *t m% -^— ctt % t>q f«r" n*T | ^ *"tfc— t 

% f5N$ *t~"T fa<" 5TI5TT | I 



tersrerTtw* 



g4 spt ^T TTT ^Tt^" ^TPHT 

CT WHk w mw ri ttt*tt*ts'ci<.*i«^t i 

fe^S^*R$W: cTST *TT feHTTT ^cTT ||<|\9II 

qnofsr tt*itt *s5ttt>§*ittt TrcrcigcrT^ u^ii 

1JTTTT SltTOT T»WT^ *«*n^T^p"T 1 

a?TT?5Tsr$5TT ^ Tsrt t?«tt^it: ii^u 

3T^R— (l^) 3TTT WTT ^T 3T«Tt9T 3TT <C TSTT^T^T* TT *T 
^ Tfc CTfT $ fc5TT % <ft *T*T 3RTT fT*T% afk fa*T-fT'T ft*T % 
$ cft «ft? * I 3ft f 9 3TTT T^t $4 Tit TSTT^*Tfa* aTTT>T | I ^TT 
foiTT % TTT (ic) $T tf <nTsFifor *TT T TTT ^ ^ STT* *rftff 

*t 55 tttt^ Tfe f* tttt TTTfs <ttt Trfircf t ft st *jt («3) tstt^- 

*Tfa* ?T *T TITT %ft«lt9T ^TTT I Tft $T 3TTT ^tT? <ftT TTtW 
3 ^ g> ^ 33 «b> ^ TT^T T TcITT T 3ft fB 3TTTTT T^ TSTT?^fa* 

tt m vgs tttt *ftrt«r ^ttt 1 Tft ^t tttt §*nfe ^tt ^ ^ 

W STT, * TTfef T 3ft?T T *ft f 3TTTHT T^ JTWn^T^RT §TTT 
TTTT TtTtST ^TTT 1 3fk TTT TT TTTT TT* 3TTft TtT *1 T $ 3 "t ^ 
STT, *t <R TTfipff T TSTT TtTT f 3TTTTT T^ TSTT^PT^ ^T ^T TTTT 
TtTTO ^TTT I f T TTTT «itTWT f T 5 T59T f T 3?2T T?^TT TTT ^T 
^ m TTTT TtTTO fTT>TTT I 

fcTR «TT^T — Wt^ f TT % l?BiTT?^lfiT* ^tST 8TTT 

sPTt>T <BT 5ftf *TT ^T^ ST^Tt^T 3rPT% ftfcT T^t | I <M ^fT* 

^ 3T«Rr 3ft7: T3T9T ^TTT ^ !Pff?cT ft^T5TT ^t <tfcT | i ^f^ 
xtfcT ^T ^t |$ra ¥T | 3TTT ^T 1$ 5tt? ?TT ^T^T q?cTT | ^t *ft I 

^t^tt wtu*\ *t> f^^ XS % h^st % ctt^T 3*rt^*rf ^r ^ttit Jf stt ^t^t | i 
gff? t sto ^tstt ^pt Onr^r w st^t ?r ^r^^T^t^ ttst t stt 

srTTTT — 

5TH-T=^ 

f«TTT 3T, T 3ftT sPT T ST^Tt^T, TcTTO 3ft^ 3TT% Tf^cT |, 
^T ^TT f^ ^T TTT Tmi ^TTTTT W 3T5ftW 3fa TcTt?T ^t ft?TT^ fT?T 
ff<fr arr^srr ^T *T f^^ STTtT ^TTT I Tff TRT ^T STTT T^TT 3TTT5T^ 
| I Tf TRT ^TETTTiIcT: 5ftT TTSTct | 3ftT 3TT5T^T T^t 5TTT Tt | fe StR 



*rfcr m^ir *nft <rv ^ vr tfrnfw ^sifmr % 

«ft* * <t *HT *T TOI |; <*T ^STRT TOT | (M 99 9 

=^t(*t«t) 

v 1 H*« (°i) 

* s *pf w *mrc tftirfw, a> T f%, <,^„ ^ ^ 

«rc^ *rfcr «fl sqr | i 9$ <M nrt* % sMr* ^or ^ ^ ^ % 
5^ta 1 1 

*rf? ansr^ *t <tf% & w *t m?r ^tjt^ f«r ?fr ^ 

«TR cft 3ftt tft STTST ^T ^ ^tTT — 

^TT ( & <T ) 

ar* irg trc* fiw $ fir ^ *t <rc»r *rfcr q$ | 
*pft tpt ^ tot % ctto | tf? arrsrr f>^5rr 
% «pnnr toiY *t | 1 ^f«rq *ft «tto* ^f *tt stfe % itatir stt^t 
^t at <s * <t *t ^° *v»' % *r*rrc ^ *r*Hr *r*ft ^rf^ 1 - 

1 3fk ^ stpt;t tottrt *Tf$r H | at w*r *$z anw *r>mr «r?r*rT3rt 1 

^r ( srt™ )=^|^) 
v ' s*t (<tt*t arrfcr) 



finr*TTfa*rc 



«5 ***rfc * I W *ft»mr *t *n ?ifsr m % 
q ^ gj^^T ^ ott ^rrit^r ^itt i seftn? spet 

qss ^oo %ftraHvtHr% % ewi argtr^ ^ ift «if ito | fts 

tflf flRPt OTT % «RRT STTcT % ^iniTT faf cTO «TTcTT | 3T«rt^ STiW *T«T 
% cTt?T TTf*T cT«F «TTcTT | 33* TOT «T 5*T*t StTT sPTT?cT ^ % *3 ^' 

tw *fcft 1 1 3w w$ ^ftrqm faf % (mjnr ^ % anft %) srcs s*tict 

cT* 5TTrTT | cT3T ?3*t ^cT ^ *»' % WS%-^Hct ^T §t «TTcTt | I 

*P*TTcJ 3T«TtcX fTWT §«TT % ^tTTPHT faf (?TOH IT^T % 3TK*T cHp) 
«4 *t 5fST«T 8>lt?cT^ %^ ^' 3T5cft T^cTt | 3fft ST^ % 

arrcwr % w*r e^TTcT ct^j ^cT-^rect far ^r»r ^t srictt 1 1 

3?rc sTt»mr t%spi^r% ^r sfr fsm sraranrT ttt | b^t% $w jt? 
arnn sricrr | ftr *tf?r tt srcs 3*ttct % ^ faar*ft |t | i *rfe tot 

*f<TTcT 3T«TfcT, mVf *W % cTTJT TTf?rat' % #t^ if | cft STT1T |3TT *ftTT$T 3*TcT 

^TTcT % ^t ^f ^t |ft |, s*rf?rq *^t trtntw f «tt i sfc 3* *rrar?r 

VV 3l 3Trc**T % cft*T TTftpff % «TtcTT | cft 3TRT f 3TT *ft*TF?T 3*TTcT 

% fa«ft*r ftsrr *f # fft 1 1 <rc?$ srcs srwncr ^rjt % * tt^t 

cTC | 5St>n$ ^ TTT5T % % 3TRT |3TT «ft»Tnr TOTT TfcTr | cTS ^TcT ^T^cT 

% $*t spr ^ttijt ^rTitw Ot^ctt | i nfe ^tt^pt <j*tt % cit^ Tttlr^t % 
% | cft srmr f arr ?ft«inr w& ^^cr % aTgsrrir ferr ^ ^ ^Pt jft | 

^Tf5T^ ^ TTfW % T| 3ftf^T <TfcTT I cRT ^ ^«cT ^PTIcT % STRT ^tlT9T 

ftr?5rcTT 1 1 3fk nf? fif ^r^t *t«pt % ctt?t TTfsfr?ft % tfhr 1 1 rft stiitt 
fsn ?r>rt9r ^cr ^^tct % t>5ft*r fkm % ^ ^t f<t 1 1 ^t5rq tttsr! 
^ % *ftnt?r ^t ^er% <rc ^^cr ?tttct % sr^^ti ftsrr if ^f ^t |<t 
(»r>rt9r) arrctt 1 1 

3»TT ^cRTTTT T?TT | ft> ^T $t T^?IsFrr>cT m Jf 3n^t ftr^T % 

5T«nr»r ^ctt 5tt T^t 1 1 ?r^f ^ ^ ^ ^?tt stsst ^t»rr f3r^ faat ?ripr 
<R»TsriTt% ?r^5T ^t «rrct ^r^ctt 1 1 



te«;o f>S7*ft*T ^ %V tf§Frf% % fe?T q&W <TTT$FTf% «3° 
S^»*.^ | f ?Tf o".v$c t^PSTT ^t <?T *t TO<ft | 

*T$f fast f>?F¥fl*T *t *T5*TT | I 

3PFTT!?r 3>T f*HTTT ^T^T *Tf *^T TTT «TT t> 3TST fa*T«PT 

(Nutation) % ^r*T 9f>rfcT<|TT srt* fa*^frT % % <T>"tT ar«r.fq[ 
qT*fiFrt>T q* *ft ST^TT^ T^TT ^ ! S*T% ^TTT «RTsPT^ ^T *<T<S£ JTT^ 

■*t§) + <r>W ( * ?rrq^T §«t ; 

^T^T SWRT faf *T TT| % «ft»TfST Vt STJR *T§ 3rh % *ftlfW V> 
*TT<*T $*f ^T t^TT | t 

W *tfa % f*f <*t srt ^TtTt^r fcq;<?r<rT | ssr<*r asR^ro 

TT*T STCT <^T f?RSR H*tirt9T BTCT^ 3rfl^fft % 3TTfe § <*t |Tt 3TT 

| I *cft ^ *T FT^ S*TR |3TT f5r$r*>> *\fm § 5TR?t ^t ftt% 
T%<TiR 3 StTSTTOt *T*ft | I 

^T^lfSR>R 3" *?5q»5T <T>T ^T^R <T>X?r q* *T<Sq*T ^T & $<T 

t%^TcTT | ^ ^ ^ ft% ^ 3tt^ §<r ^it Tf?q>?r ^t s^r sr>f>rc 

q>T^ q<C TKTT ^<T TOT I t q??§ *q*clTfa<T>rc % f^5TTqr VW % ^WRT 

*rer | fr *r<sqq *r %^^r firar?cfhT ft% *r *f<?qj<?r <wr ?r<c*rrc ^ <*r Stfr 
fas ^f ^rlt fa^crr f?rf^tr %5 | fr grsqrm % 
irsrtal «t ftt% ^r sft ^ %^?rcrT | ^ tasT^tsr ft% % ^r^^r ^t 

S5T5T ^T^T^ »TS3Tq- ^ 3TT ^cTT i ^rttsr^ 3T^^if ^ 

^T *RT | 3T«Tf^ q^f> ^TT *f?<T>5r ^PT ^5T2T #?^TT ^ft *TSmT STT^ 

^^r^t |t *7<s£ ^rw ^t: fq;K ^r ^>^>r i -s*r*t *twtit 

^ 3TT% 5Ttrtf fe 'TSTTi^ ^>T ?f5^TT ^i^ | rT^f sp^ TSITJT 
3TT STT^»n I 

^TS^^TW ^t ^PTT 3ftT 'STTOHT ^TR^TT (^T ^Pt sFTt>cT srk 

oT?rf!?r — 

^TSTT^raiTTgtlT: f^ffT^fSraT * r^ ^l I 



^fesn»n Smwtssa grai*«fa??% 11W 

3Trb^ = 'T 

(?) X K (*) 
^ltWI (1) 

*rf*r* *rt« t » <nftw ^ ™ ^ f^Tt *rffc 

.farr* ftw * « * f ^ T ^ ^ 51 *** ^ ^ 1 

farit »n*n «T^T *t *T 1# 1 l 

% ^tw *t ^tsr ^er 1 1 

(•) 

m • ^T = ^cTW^^T X 

3Tf 

-^msr ^ T x SjST^ttW 

= ^3iTT (?) 



ift wttsr tf mfc°ft fr *r*r t%*r «ror «rt yott *t?t *t 

8PTT=<HX*T* (?) 

as«R % *pftro (») *r t%* | fo 

?5rm ?ftfcsm *t m? WRerta srarggrT t%sr srro ?ft 

?<TTW ^Tl^TT 

<r ? X t%^rr 

SPTCT ®TWJT= . . _ 

fMI (?) 

^T^TT— ffT?ft ft?$$^ SrRSPT^T 3TTT 5PTPT ?T 

arat9T t 5T> SPTTT fe? J^tT^m ? STiTT afh BTOT^ 

spht «rta it* |, i*rt>tr arsmr tft fem wfWt' % f?ir*r 

% aT^CTTC ^t^^T^T | 3TTT SPTT% ^T ftWT StTT | 5*TT%q 5? <jt?t" T>r 3RT jt 
^T SPT ??T9r ft?T I 

(l) fasrar $t ^iter ^ : — 
__sqr (?)>< u 
5TITT ^>Srr (?) 

^T 1o°X^ 

Usx«13 
=VH at^r 

«HXf?PiaT 

™ mm= ??r* *ttW 
<nx 

= ^-^3f^r 



V 



(^) rr-rtr ^tter § . — 
_ <H 

= 1^*«»5 3T55T 

*J5 sFTT% 3TR fr*ft ^S^TST WT^TT STR^IT f^9TT 5fTH?TT — 
ZElf*cW(T f€T|^?if^TTSS^TT ^Tfsftc*lTT I 

srot-r? ^sca^^TT jrswn^m *w ii^ii 
ttOT-ngm-KhrT *n«t ^rct i 
f^?ffn f-r-n>^**Tt% ^rr^iTpTiT: 113311 

t>T?f*TT^ §5T> *TTwfr ^(^tlTTTcl^ | 

muiir^}% *pr t%jtf sjt**t mtmi^ «rtt 
apT^TR — (^) *#t 5PTf% ^t s-tt €t ^t^pw fr *tott ^r%?ff 

Wt 5faT 3T«rt^ ^ ^T ^ ^t ^^*T^Tf^ 3RTT 3TT<ft | I $QWt 
**d*W % T3T*TT*rn*r % *J*J*T iTS^tit fe^T % STTT ^% <TT TJtss- 

^ ^f*rr 3PT3-T ^*jfttTT*tt 3TTcft 1 1 ( * * ) *rfc *j*f <*fsr<*r *rrw 3f §t 
**rfc*; *rt% gpr ^t sFrfar sf$T<*r ?ft ?rt ^rrtiTT $ <t«t*tt 5ftf ^ % afh *rfe 
-j*f ^ttr ^rter *f ^t <ft t5t*tt % ^rt-rr *tct <tt -jtr $ *r sttctt 1 1 (^s) 
*rft t$ ^trr Ttsr $ jt 3rrc tstwt ^-rr ^ ^t^t ^t ?fr fsnrct-r t%^rr *tct 
*t snrtcj; ^jit*tt % <t<**tt *n*r^ <rc ?%ot ^t smrT 1 1 *rs*n^ Sr srt brt 

^tctt | *T§t *J$T *TS-TT^^Tf^*P 1 1 

fa?ii<i "*rpssr— wt srtlj^rc % it* srtT v^ *r-*t-f»"f % terr vm 
*t sr-rr 3-tT snrT^rr *t -^t |f 1 1 ^ *n?fta $ 3t*tt ^tqfwrr **f 

, *TOTf *Tf |, BPTT ¥t T>P *T t>p^T*T*TT **ST *PT ^t 3TcTC ^BT | 

3r*n ^^rrcrt |" i t>cr % ^ -5 3r srwT^TT srk $sr 

^T% *T% | I *T?3 *5 3T -Rt 3T-TT *TT 3T?TT^TT ^ *T|fT Tf ^"T% ^T 

l^l^-TtW^ 3 3T «Ft f5T% »f5fa ^ 3T**t 3ftT fWT?T «rR t W 



mvsm fe®T | S^TTW^ ^TWT TT t*TT *rT?^T^T*f TSTScT I ^T^rTm 
^T 3T%^ sfacT ^TTT I 3TST ^ %3?T ^ spt<JT *TWTT ^T%^ f«T%^T- 
frT <TT ^ TT T^S^T fa ; § % V% TT 5TT^ *T 3T5TT ^trTT | I faa tf 3 *f 
^^Tf5T^ ^T S^TH TSTRr <|tT % »T f*F§ <T* | 3Tfc T | ^t%tr 

^t swrtsra» 3Ttrr t 5 ^5 | i ser sr^rc *f ^rt 3Rcr^Tf?r^ 3nn tt 7 

^5 | Wt*fa T it^SR aftT TT S§ ^iT % *PT*T ?T WTT ? I 

?Tf? T 3fW TT fa?§3Tf ?T 5^ <lf^*T ^3T «T*S f*TTlTT ?ft ?fft 3PT 
*TH ^^T^ 3T^I^TT % 3T*T % 3 T3fR foiTT «TITTT I facT *f T JJT 
*ftsft ^T 35T1)Tf$T^ V% ^ft STOT^T | I ^S^M % %3T fo$ft 3T^^I5T 
$f g«f *T 3^*yT f$T%3T % f^r?T f??| <T< f*T^TT *T TT Tf^T 

^TT 3T ? 5TT S^TTST* 3T?n ^>|t arnnit I 

??ft^ *f ST^t^TT OTiTWtTO *TCT ^t anrTWTT % fat{, ^S$of V*- 
^TTW % ^TJTT^W % f*TTT 3fh *T5^u? f$J3irT % faq SPTtT W § ^TTSl^ 
%^ SSR $ WTT ^Tff ^ I fsF*ft-fFST ST^^T^ % HW^ti spt *T6?TT^" 
iffTT%^ ET*TT$if *?T*TT | ^ | I *TS?Tf.<JT ^t TT-TIT ^fr ^ fa5*TT 

^et fas fo*rr | <( ^%^t ssmrcs jts^etTjttIt jtwwiT «rraTsr- 
fa*mzfo&(q: 1"* % sr?f $ «s<jt ^r sr*Tt<T *TsspTifsr37rT % ^ s?rt* 
*I *ft f 3rr | 1 3rfa^rc % irn^r 95ft* ?f q$ fr^*T ^ttitt *nrr | 

f3RT^ ?T5g^ ^Tt 5T*Tf[ fk^2TT ^>T JT^TtT f*JTT TTT | I ?^f^ H5JT«Tiof ^jj 

anr fe^T % %^t 3frx f s ?r^f I i w?r 5^ftff ^t ^tt^: «t? | : — 

^TffcT^T X f^^^rff , , 

3TTTT^T« (1) 

3Tgt^lTTX^ ^T^W 
^J^ *tTWT= 

_^TfirHrTXfw^ ^ ^RT^^t v 

"V *«SSf t W 41 ^ ^ T - 

5FTf?^crT x f^r 



^TtaTT (3) Sr stttstt sttt^ 3?t tt st^t^ $t sttt *t 

3TT ^T TTT cTTT 3HTT gTTcUTT* ^ | ^I^T^ T^ 3T=5BT | I 

**p™= «whniWEHi x**«"™ («) 

^jtjt ^tThtt *f t*ttt % fo*r stt sfr? t tt t£tt ^ bttt ^r *ar 

5TfcT ^TT | T^ ft«T % I " ^ $T sf5T<T «TT5T *f ftTT STTTcJ 

3T5T ^T *t sf>Tf?<T *f«T<T §tTt 5TT ^ TtTTTT T* T*F*TT *ft?t STTTTt 

art^ ttttsw T5r gtrr TTffa *t*ft ?9rr t bttt ^t Tfa stIt 
r^TT^rTTT ^r t 3tTT §>ft | (^t fa?r «*), Tfe gT 3tK Tter t |3tt 
ar«rfcj; sr»rf% ^ttt gf cft <stt cts> §t ^tttsst =*? 3ttt t|tt ?it <pp bttt 
^ t^ir ^r *r sttst T|»ft *>"!- TtUtt tsttt & T?t §tTt i 

^ft ^STT 3 TtTTTT & T5TWT TSTT T* ^ %m ^tTT (^St fT5T Y^) I 

q*?| Tfe gjf ^nrir^ĕr "r str^T |3tt cfr sttt $t qfcsr srtr 
f^i|^r?nri ^r % tW ?|nr i $*ft ssrr t q*TTr «f»w tttttt T?t 
^trt arhc q^% % %%it tsrt q%Tr t ??tW t>t srrc t§ | : — 
^^kTTmr±q^T«^5r (*) 

^TTrT3> f"Tf ^T *TTT f?TTT 5TTTTT 5TT ^T ^t sFTT*% Tf$T<T 

^tTt arTt^ stt *tttt g^rr 3nf? ^ jj^H % ^|tt aftT ^wt?t^i 

^TTT f5rTT ^TTTTr 5T5T ^T «Ft 9PTf?cT ^tTT |t*ft STTT^ ?TTTT 

T*rrfe ^ Tit%Tt ^ ?|tt i fqwt ^wt ^ Tf? bttt *tt tt^ot "^t "^r 
^tnr ?ft wsr ?f5T"T Jf ^tTT aftT Tt> ®ttt g^r qf^T ^wt ^ ^tTT 

^t»ft ?ft ^5r ^tR 3T>T WSTT % ^tTTTT ^t 3CTTT T%TT I 

srrsr^^r Tt^rtT fa«f>TfTr% % fTTTt % st^tt^ sttt^ (x) ^r 

Tf?TT fT?=TT ftJTT | : — 

t%^5r sr ^ t ^ Tt^rtT f^sr |, ^rt5R* 

^TT B- V (£T T) -^>TT T) X^TT (g g ) 

^TT (^ T)X^T (ET ^T) 

^tt ^r (tahr)-^ (^l)-^_i^l x 5^ T ^ w 

y ^TT (Tat9r)X^TT (^TM) V [ 

*^«t 3T^2^ 3fa ^TTT *t Tt?ftT f^fjW*Tt% I 




^=^f^q> JT=?THTtfTT 5|tT 3Tfc fap^TT «T tTTTTWT t^S 

gr t; q-=*^jf $t argtrrs ^tt w spttct Sttt * 

9 T 3TT, ^ s 5 arh XT ?=§*f % <T>T 3JS# ^tT, 

^ an, ^ ^ sft< ^ ?=^f % Ww, 
5 3tt, ^ f «Ft snrr, 
3r=gT? «st sst t>?f 

£«T S 3T=^f ^T ^T^>Tt%^ *T5|spT*r 

ff Z.«r * * 3ftr £«r et xr=^f % ^rsr srs ^ spir % 

T, H 3T>T TT t>«|3ft <TC T^cTT | 

g 3T, ^ T, ^ *T 3TTT 7T = ^pf % &J*ttX W. *PTR § 

* sr *>r, 7T ^?t=^ sFrfarqf 5ft srrc: snrre | 
sr ?, ^ s 3rtr sr xi=q$ % ^rat^r 
*r x, $ § sfft s tt » $4 % ^crro i 



<TT?§ feT9T 3RTT ^T, CT^T?TT S5Tff?T ^T 3TTT *T**t?T STSTTW *>T |, 

wstlnr, 

m Qnn)«™" (^ )" ^ (^)x*n'(roftr) 

* 7 3*TT JRTfifT X ^"t^TT 3T«TT9T 

5*TT (iT?TT9T) X ^117 (STSTTST) 



CT9T TST (aTOT9l) (q) 



TT f 5 wf^«rr (3T§mr) = 



TWTT 



*rtfe ^twt^t (irat9r)=---~ 

bhtt 



^f*tt 



^t^TT (3TSTTW) «TiTT 3PTT <H 
T_ ( g7Tf% ^T TXgT?T^qf ) * 

~ ®tot| srert* titem -*™ T J W 

. * . OTTT X ~£^TT%^ ann 3ZTT=ff7UT WWHTT — TW«TT 

C 

[^rt *nfta~r (*)] 

~9T X f*£$Tfa^ 3T7T ~T="£*Tt%^ WTTT ~ ^T, «BitT* 

V^ *T,/ ST 5T ^ ITT^L^ W *T ~ S*TTW* 3RTT | TSTCPPt ~T=r— 

$ *T 



B *T 



5flf~{ BTCT X ^e^TTW^ 3T?TT"T = 9T S X 

^ ST 

/. *pr*=»^OT STtTT^TT -"pfTT 
^ **T T>3 3 ?T*nT~r & ~f T | 5*rfau, ^ST <?f$~ ffiTT 1 *rfc 

W «wrwr % stw ^ ?t <t* £ at *rt?fta tirpr sr v tt * 

^"^l^ ^ ^^Li?-^)" "^^ ( g *T)xqftggT (g sr) 

~t (^ tt) x ~t (et 



^TT^iTT (^t^ )-^TT (-~ftr).XTt-~T (^tw) 

~~ 5ffT~(SS*r) X _ HT (~*5TT9r) 

j*m (gifor) _^ ^ (iratJ(r j xprt (3ri5TtJfr) 

-~r (~at~')x*t--T (srmr) 
tt?~ *ts-T (5 ° + L \ ® tx) — - w /15 ^ tt= - ""T (3RTT) 

.'.T^T *t cT~~ 

—^tt (ar-T)--— I ~~tt~t— ~~*tt } 
a~r-r, -ott X *~ (ar^rr) =^ot^tTT?tt — 

~~f -#~-t~t ^r -~t% <t~ -~ttc~^ §r~T | f~~*r ~~~ 1 t% 

~~~ T ~~f-~TT~r fc ~ft | I ~*T 3""^"" % ~fa~~" | ~~t%~ ~T»T-~TT~T 

-*r ~fcB~ ^~rr atfVT f~----i~~T ^-rart % srt-r $f ^fifV srt- ~"~r ~t-~w 

% ~^~ --f~ -~cTT I ^t%q -j- --R |t*TT I 

~~ strt -~i~~-ff $ ~4 sttc: irt-* *r | 3r~f~ ~~~it ~-f?~ ~tt~ | t 
~*f ?t%^ 3 ^t cfr f~- *Ft -~~ ft-fer ^Mt i Ttsrt- t%^5r 

~~" X % 

. -t~rT (sr ?) -^r~" (~r t) X -ft~-r (sr _ ) 

wt~n a ~ ~ t= - — t — — ~i j — - — ' 

~~r (~ \) X~~ (sr -) 

. ^ / „ , v <Ft-™ (£°° +""£-) — ~t-~t (-cmr) 

/ * — "~T (~if'~) / • v 

. (3nrr)= ~ ,\, ' Wt X -t-~r (-■---) 

v ' -~t (~cmr) x ~a~~T (3r~n~r) v ' 

- *t ~r* (~-p?r) x~-* (ar«~t-r) 

^t cTT- 

/ \ 1 ( — sFTt?5T «~TX«T~l^~f ) 

— ~~T (3r~T) = { — "~"~T >■ 

v ' ~~ t 3T?~T~r ~ittaw-T ) 

= - J- j - ~)if«r~rT~T - t~-t i " 
m~T i 6 I 

3T~"T — ?~T (~T~T) X ST~T= — ^> ,, f"TTT~T — "5TTT 
~T, — ^= — ^if"~TffT - ~~"~ 



■•.OT=**Rmrr+TOin 

q$ *><jt*ttt?ft $ T^rm 5rt?% & ^«r sttctt | i 

gft?iTT TfcTT | I 




3=3tTT fsp=f 



S ST ^ ^T «T 5— ^TIT>tTT ^tT 

e 

5=^t%(JT t>§ 

^ 3=*HT JTS5T 
3T T=^pf ^T 3T^tTT^ *TtT 5TST 9PTf?cT ^tSTW ^t 
3T=^^T f^F| 7=^4 *PT ^ f«TT*T 

T 3TT=^f ^T 3»5# ^T 3 3T=^f ^3PT?FTf5T* fS*ftr 
^ 3TT=^T ^T 5«CTiTt%$ TSJ^TW 3T $=33^^ anTT 
3TT ^=^^Tf^ 3BTT ^ ET 3T=^f 5PT 35<T^Tfa3> HcT TOST 

< W ST T=$*f *T>T fSffWT%^ 3PT5T 

* * T ^ratw; 3TT T=^f ^t ^vRTt»ir 



^rrenft% r^g^^Tm sraicnrgdt i 

sr^K— (^K) sft ^ awssr 3 §t at 5r^rr *t q*r*TT & 
3r*r*r srer^TT wt <H *r 301T sreito q>> sptt^st % *rnr ^ q^ bw- 

^JT 3TT ^TcTT | I 

ferR wrsr — i *r *»r *rre ^ | : — 
Hwssr if |t <rt, 

"~ 5Frfal**TT 
~~ §PTffcT^T 

f5T?r *nr- wwm *f ^tt | ^r tf$ *t brt sta g^- 
qf^r ^ q- Tpl |, ft* X* if -- twt% $ arehw -vr q sr 

c 

*THlT3?r ^ 5 % ^TcT f>?| 'g' q* T|qr I ^ft <?9TT *T" ^tw ST ~T *T 

% -~tt- itiT aft- f«^T%fr anrT --- ^tnt 1 ?*ff-- fer_% ? ^ % 
*nft~*<- (^) % src q«r q~ j-~t ^t; wt%- -*r «ifNiw % st^ 
q$r q»r *ft m-r "-*r ^t*TT 1 ^?rt%^ 

sFTf% -~T x --tow 



. a>TficT ~~t x ^RT^qf 
■ * wsm qitfo?5r " 

. q-m x srsrrer qitfe--T 

it »ww= -~ — 

. *wqt x "^- *w 

• ■"" ~¥^r- (») 

t 3~ *ĕft-? % t>srTW -t-- $ --~tt-t t-t | fo 



<r*nfTT 



. . sff TSWT 

X iSWITT— 9Tf X 3TlST5*Tr 

^T^T ¥7 *T§ ffrTT— 

9T£ X 3TST5*Tr 

sprt??r^TT 

*f 3TTcT TTTOT % ^ fa*nT % «rt t%5 ^ra^t | wtfa 
*fre ?gpf wror Sf §tm asr st*i*t forar sft^ ststt ^t |Wt s*rt%q 
fa*r v» sr ^ ?r «iiTh s"Wr i ^rterir f^^5r sr *r s^tr «ft5ft«r 

t%f * ^TTT f3TCT% f3ff 3fh ^>ff ^T *TWT?S ittTOT % f?T^ faT*T % 

*S ^ttt : — 

^ttE^TT *t) =^tfe^TT (g" ^) X ^tfe3«TT (^ sr) 

*Tff S 3 ^T ST^tcTT, «ar *T $J[ W JTcTTO 3TR Sf ^ 
SP^TCT | I ^TT%tT 

«"tfe^T ( ST^TcTC )=^tf^T ( TcTM )X «Ptt*5*TT (?T^T?r) 

^3 ^r.^tcn: sFtfcr $r g?^ gtar |, w*rfa^ 
**tt stf%=$tfo?*TT (*ratsr) x^tt (arsrrer) 

<r^ TOt^r ^f3^T=^~^, x [W»«r>p * i *t ^ftror (*)] 
^ bt*t**t= -^ X ^* T 



sFlf%5iTT 

5*T& ^TT ¥7 tft ft ^T 5TT ^rTT | I 
*fciTT$T>TT H3TOTfct: 8*13*1«.**!**: | 

f*5**sim*T**??r: **rr^**t3.?i: n^il 



snjĕTK — *rfe stott mm % 3ttt anfor *m $ <rt *rwf*Tf5re 

BT*TWT <T*r*TT % JiTT VC% JTETr^^^T 5 !» ^t?TT % «TT*T ^ 
^TfW OTRICT t%«5T 3TT5IT | I 

f%?TPT m^T— 53 **ffa *PT STC *T| | 

anr ^rim^r 3r ^t wr, 

3*^%— V^ TOta % 3T5^R, 

35^^ snrroT x tot ĕt btwt 
*if*T = S^t — 

Wlt^Wl (?) 3 q-52TT^^«IT?TT *TT ^ *tr 3<«n<r;r ^ § 

®rere;<T= x tktt^ «mT^ir 

^^r^r x %^t , 

sETtrt^^ur (^) ^r 3^rfa$ anrr—rr ^r ssrta % st«tt 

#RT *TT ^ % STt*^ (1 ) % 3T3*rre ^«TN^ ^ 
, T5T«TTX f^TT 

<T5TWTX ^ Xf^tTT 



sPTf% ^TT X t>p??i>r 
^ ^it^ % 3I33TT p q ="«r?irT 



mTTT:c ^ T^TWT X W3ITT 
^TqT^W= 



sflTf%"TT 

5ft ^l? *?fta % ftWT ^T _^t <7,*J ^T | I 5tff~3 ^ f€5 |3TT fa 
5J«T SPTTS«r *t $t 5T5T 

TS*TT~ msTT^ir X q5r«TT 

= issj^s 

jpur^rT ^th^ ^t f srfr ftfer— 

^st^t^tt ^tmTsm^g^TtlH^T u^u 



apTcTTC (^») % 9Frf^*UT *t fe3qT *T 5"TT VX% 

&vz*w ^ttt ^ <r* 35**Tfa^ snri^r srrcit | f3rcret f % ^wr 

^JOT & f!T fa^T *t *TTT ^t <TT ^*T«r **TT?TT 3TTcfr | I ^ 
*ft tf | ^ *?RT | fa SRT^IT *t f^W«f % 3"1T 

*r *ttt f?^T t*tt 1 arte *r^f spt^jtt ^ fa^T^ 3*ir % 

fe«TT *W | 5ft ^ fT I l^sTt VRt* 13 cT*TT I 

5^ ^ f 9TFT, 3Tt>T 3TTfe *Wf $ W ^ratW *TT 

^rm 3tft^ 

t^RaH^sir^wnRTf STi^cTT^ i 

gJTSTS^SH^ H*lTct IR^H IR-II 

fafST*Srj*ITS^ 5t«TT?^TH^5«rTTT«rT I 
^rTTc^HI^ cT^HgW^^"*?* II3»H 

qfoswfcT *r^t** wf5xTTtrt^r s: i 

aTJTO — (^) tw^r % ^ ^t 3TT5T w% ft ssrotsra» 
3T?RTT % *>t ^T^PC Sr 5^T ^% ijyi^m *t fqre ? * ^ 

3<TT ^ «tt sft ^ fcrgPTl *t fa5TcTT | 3Tf % STTff afa 

T^im % spf % *TtTq>5 Sr *ttt ^r |, srt *rfsEr srTcTt | ^sr ^°Tt ^ct | i 

3T5TIT ^3ct | I <H Tt <T5PfTT ^t "TTT ^TTwT ^t 

SOTSTTSW 3Tff«iTT itt 3*TT aft STTcTT | «tt ?Tf % ^lt^ sfh 

q5TUT % <*jf % iTtTTi^ ^ STTT ^ | 3ftT ^T^U ^t ^ | I % ^f 

^t ^JTort ir ^t? ^i^: ift«nwr ^>t f?r^T^ |, ( h ) gfe ^4 5f^^r 
Tt^r Sf |t 3T«rtq; ^f^ ^rf'fT ?%ir ^t cft ^pt^t ^r ^ ^t ^rer ^ ato 
Tfe ^ ^ttt : nt^T $ |t ert ^^5T ^f T>*r vr ^ftf I i ^stt % srt f s 



srrar | 3TT*taTfc VW¥ *T $ff 3T«TT^ *W Wf | , (^) W 

tf STOT * ^t?TT | 3* ^tnr «£ ^T^ % <Tg* 3Tfrr*>T 3 3TTT nmrf % 
<ft& #W *>T ^ $ , «j^ tf z m % | *>T *ff 

% f?TR *>r if 3ftT ITSJTT^ % qt3 TO»T *>T 3 ^T | I 

^tT?ff aftT trorr % *pf? % aftre *t fa*i*rSt % stott | , 

( ^-ST^^T^ X1W 

w>ft= v i / 

+ 75HTT 

1 * X <m*TT X 3TCR*TT 



o o < 

— + T^^rr^ 
^tw tff =V*^+^N^T*r 

f5T?T *W ^T f 3TT>^, ^<*T 3TT TOWT *>it* if T^TT | 

wpt w*r *t ^atw (Altitude) | wtf wrr vt $>r *ff srh «ft 
^raro ^tcrr | wrft ^r «st ?*j*rr ^ | ; tl^ ^ &m % ^prr **tt <pt 

lft-FWn rRTT OTRTtw «11- *ff ^ | | f*f 9ff 3fh «i? 3f3<FT 

^ % % *te «t arsst *nc$ srrc * wn *rrf^ i *rr ^ *r 

fof*T (Azimuth) StcTT | W ■ ^ * TOTT 3fw am ^cTT | 

anr vr *rr *>t sff §£ art^ mn^n; lr t>?rt sft% ^sr | 3* sf*r 
*r ^rr ?T^ r f £ i s*rfaq f^r % *rot^ (*), (<§r), jtt (*t) 4fr 
x$vm % *>r *rf ^tt ^gr ^r ttjt ^sr ^t tinnr tou | i tft*m 
(t) ^ st^tt |— 

^ ^tt (frefnr) x^Tf (ar^Sr) 

g*f IWR, 3Tt>rT, 4^T ^TT ^RS* ^tiT ft?TT t ^ 3Tgf y!( 
3T9T % STJTm ftcft t, 5?rf5rq ^ft SSTT Jf 



™ (««*«)= ti^i^*^ 
^twn (3ram)'= f j^ [**>* ^ ] 

HtrtaTT (t) % t%5 | fa 

^tt (arar) X3*tt (^tsr) x ^t3«tt sr^rr^r 

=^rr (?PTf%)— ^sm (^m)x*m srsrrirr 

3*n (arirr), (srsrrw) fc*rrfc % ?th 3?*Trc?r *pt% fc 
v ^xm(*rhr) x f ^^ 

< ^XW 5? T . q?T^r 

— FaKr „ > ^TSJTT (TcTT9r)Xr 

Wftl>Vn % 5^ T§T if sft 3T?T 5«TT | ^JT5BTf5r^ 

«nrr ^t ^tt | i %q *rcteT*r % sr^ % fapc^>r | ^ ^ 

mm«T *re*n vt Sf ^ft< af5R qf <rr i *rfe wm, afh 

arir ^rr ^t & t, ?t ark sr ararct" % gfor tw «rre arh fapc**r 
^2T fc*rr srnr cft 

<l 

— ^ X^T (T)X^=^X3T-^rT(?r)XT 
*Hf «T€Fff *PT 5PT sp^ 

Sxwrr* (*)* t^ = «^xar H xq ,l x*twrr ,l (iT) 
-^x«|^X3rx <rx^t^T (*) 

«R^ «l^ ¥«ftV % 3TTSR 

^H* (iTj^ta^T 51 -^TT^ (?t) 

Wt%i$ s»rtaT*r ^t ¥t ^ fftrT 

?X^^X[fe^ 5l -^T ;i (^) ] 

= V<* s^+r^^T 51 (*t)-^XVX3TX<tx »twrr(5r) 



3T*T*T ^TT^T <T* 

^ *t 

nfa <r«sr*t + <r* st *rr*r 77 affc 3rre*re» <r^f *t q* <r«r 
^ <K*TT <t«t 3 *r ^ <rc 

+7* 



JH.—-*'] 

^t «nrf %^ % f ^rr 

(*) - ^ x <r*r x (?r) -*r*ft__, o 
^ (*)=^ 

^rten* (*) - ^ <t>*tx's>*tt (*)+<*>?* * 

W *TSt*ttT *T «T^T <TST= [^t5!7r (*) - tEsr]* 
. " . ^t^T (*) - «- ^^oft+^T~ 

anrer ^jitt (*) = w+^wPw" 

7*3 *t*rr (*)=*tor (^m)=^r (^mjr)__^ ^ 
. " . <ffar = V^«fr+^r * +^ 
*rf*li*fta8*r Kwr^ * *i% m ftft ( <n- ^% 
*t TOft ir «rtprr afc *>*<** *r ^ troro «bw W «rtv «t % 
tfg arr -rr<rr 1 1 * ^rr^er *fsm $ *t ft* ^ % ^ 



-^m (ar?n)x^T (^ttst) X *fiten (ststtjjt) 
— «^t (anfar)-«rtw (qam)x^T (ststtut) 

T*tft ^TT ST^TT, ^T 5FTf ? cT t5UTft % TT*T ^ 3rft ^ 

X3*r (*) * <R=-<H 3T«qX^T (?r) 

arw '^~X^X^t (*r)=n^ 3t+<tx*>*tt 

3t^f T«ff $T W § 

^KW* (*) = V\* a^ + T^W (*) + *X«nX3T 

X 7 X ^TT 3* 

^-^^T 51 ~^ts*T* (l) J 

^«^* sp^y^T* (;r)_j.^x^X3rx«TX^TT (*) 
r^JTT' ,1 

= #WT* (*) +** J+ ^ X <H x 3T X <T X TT«H * 

. a/ \ R X *H X3T XT . . 



«iw ^teTT* (?r)+^xi>wx^?n (jt)=^tott 

,\ [>>*T (^ + T^T]^ — t^ort+q*T* 

,'. ^teur (?r j + <r>*r = V^°r> + 
. * „ ¥faTT (*) = Vi^^+^* - ^ 

S *rf*T<7. *T§ §t?TT | t% gzf ^ sPTT^T ?fST*T | <T* ^ 

tcptt wtt 1 1 



Wlj - fl tanwm^ 3q>fcx^ gT^IT^ ) 

3T~~~— (M) fa~TT ^T 5^TT *rt*T 9Tf *T 

"HT 5> I *TT~ TJS sff*T™— T ~ £ ~n;r % *T«TT*PT*T ~ f*TT sjt* ^T §T*t I 

fam?T stt~t — ^e;-^ i?^if Jf v% ^^rnrr — tt $ f% ~r ^ 

aTT^TTST fff\?TT3f¥ 3 §t 3* S*T *T"T" ^TWcTm "TT 9Tf ) 3Tk 

5T3T9T «IJT (?^f) pTTORT | f S "f ~ TWmT T3TT | fo> 

~f*TT 3r>T ^TW $ff *T ST~if ift SHTT JTT ~ RPRiT TTOT— f ~ TcTT | | 
53 fr"T " "ft "| | : — 

, . v "-TTX«H 

, . v . t%3*TT X ? « 

(*tw) Bnrm^-g^ 

^ \<l4W5fta % f*r^T-fwm 1 1 f«t%^ wrtw *ft ^ft 
<r"| 1 1 

^r^;^— sr^ ^ spt sprr^a- n° "tn: ht stsro ft <ft sramr Jf 
(anaw rk') wf srte ~w ^tt ^5t ? 
— ttt *rrr ^"Tc^ = i V * - 3T3^r 

„ ^t q—lTT= 3T$eT 
^t^ S*T f~ T 3?t TTTT^ STiTT^T 

[ %«t **tsr ] 



( — 3RIT - TT ) X 1 VV 

wrT^Tt^ - r~- 

=»^wv 



<H X <T5T*TT X 3rcTF55[T 

ssfa<l srsr sprf% 3rr? it»rt ^rsr *>>t wf 3fk sr* 5FTfHr 

lf*STT ^ft 5R" ^tW ^ff ^e^' ^T*ft I 

^ ^RTSTRT TTT | T~ ^t"T 3Tf *T<iTT9T ^t ^"tfe^T 3T«mT S^TatST 

*t ^r ^"t | ^f?rq =Tcrf9r ^rr ^atijr sti^t ^t <rt sff «t»T 
33 ^tptt ^tiit 1 

*T§f , ?ff =^cTtlfr ^t ~m= 3 

,\;Ttfrff=,5o -\n K*'=<ltf V 
sT»rt?5r 3f$T*T ^tnt 5T^ 

sfrT *sm=$o -^°^'=x3: 0; *«' 
srar ff ^t §PTt><r s^rc ^t»ft crsr, 

^sin= ^tasm v - ^tT 911* 



= ^T 
^T^TT — T<TT9T ^t ~m 



<iW ^wTf 3 >? ^t $r 3t?tt | wfr> g-r*^ Ht*pt?t^ Sr ^um^ % 

3fsf7 st? »T^ | | 

-rt> -Tff ^rr^r §t fo (f5rf^9TTaff) <rc sff $\ tsrcr *tt *5t~tt- 
*<*? ^?tt fr»t *ft 3 tf ***fto tf ^tt %nr |t«rr i $*? ^t 3*t% ^ttt 
"ft*ft 

^T— ^ 

*?Tf 

= 5)*o? 3T55T 
f^^^T X <K 



^TiTT^W = 



*C?W *?ff 



^jt ftfer & *1*jt J?ff *r *tt-t 3tt?t% *r *ptf -jtesrT *?iff | 
tft ^r^^r ^ I^t 3T^©r $>rr t ^ <r^r %-f ^t -f*-r 1 1>? grw 

tWT^ ^ms^T ^>T ^t*TT rT^ 3Tgr "*>t ^ ^T 

^ft^ *t "|t*TT cTST 3HTT ^t -HTT - -ft*ft ( W f"W *=:) ^^ft%q 

— % ?pffar*<JT (t) % ST^gTT, 

^ -j-SETT *|i — ^T5?T fo)X~*TT WRX r 

^TT (JT)XfiT^T ^ **' t 

ETT ±**ou><l= 1 , ) ' 

-j~n (?T) X*<5°^ 

.\±*^°«<lX*£o^X3*Tr Or) 

==±-W**;— '*WX*W (-r) 



tiK° ^rt>cT €t s-tt srrt^ -ft*rt zr -?trc -£t*rt m 
-j-J -jtTt Tft^r Sf |>rr i tt^ *-rfar <rfsr*r -ft*ft -f-f f*n*?t *w ^imm^ 
tjMt i 



tasrsrmtsrarR 



+'*t--*^ «Pt^^n^ ("t) 

ZTT -X°V>£ (l — "f>"t""«TT* -t) 

""">"t'" : *TT JT-j-^cY^ ^twHT^ *T~ 
.*. ?Ft~31T* JT_:W^ ^ITT T — *^o^ = o 

— - — qr 

.*.^?!T5T^t 3*TT =*t$^ *TT 'K^o 

.\3*RTT»T ^^^ V^m 

SST% ^TT, *5T*TT, 5Wrfe *ft "STTfft 5TT ^-jt | I 

^sjTO, ST^TT^ 3ffc sFTpc! "3TH ^?T"5t3T, ^T^TT ^?TTfe 

f3r*T-rr*f*f^"jng*fm *jt***tt-tt 5 Pwtsrcn 1 
3*;-— -T-^-^r-j-itm *f**T*|tTT*iT*-fmf-fcn 113*11 

f3S-jm**T*fcfT *fl^5*it -jn^*J*^-Ttsq **nf5T-T: II 
fa**-f*~T **T^*^;$*dft'T srMta^ i 

f-— sT"*-rrfo£ t 9mv$*fi 3 53431131.11 

— ( "T* ^ % 3t clt ■"TT-HTT -ft fa«*TT % ~sft"f?t 

afte zrfe $** "?%*r *ft5r % |t ej> *-f"rr% % 3t-™t 3TTcfY | i -$st% "Tct — t-st *ft 

"3csF*T-f*Tr -f>t *™T"P"*: %T ^ % *y*Tf ^>"< (^) 3fh fo"*"TT % sttt ^ 

st srt $5 arnrr 1 1 "«wt *^«r -j*tt sr 3<tt <~r% t^jtt % wtt % ^ «n **f f 
(-$->-£-*-"-* ^t "^t -j*tt) sttctt | i irf-f> % -**t *ffr fe*TT % *~pt % 

tot— ; $r*r *f>r -?-T"r fa*-ra?t <r* sft srrerr | "*-£ s-~fT (^^t-jt ^ -T-jt9T 

-J*TT) I r^T^ *5T"Tr 3ftT *5T*TT^>*jf *T|% "pt "5Ttf ~~TT*T %*TT "-fTff|q I 

r^r^T srr^sr — vt -st "*#tar>*t ~ srre *rt| | :— 
(?) -g^-TT^^^r^^-c-s-rr 



~!-ft~T" 



/ v . (3T~TT - ~ l>S~<WT ) X ~~ 

W ^= iw 



0) *f 



fa~T 

#3 x *T""T 



(v?) — ~t— Vftr~ t* — *T£ 54 

*ri»t"™ (3) 3 — ft~ — (^) afh (i) % m«r 3wm ~;% 

_ (^T^T — ^> _ ~— ) X ~™t <~— ~ 
^ ~ t%5?rr X t%~T 

^"Tdr^T ~T — ~ft~~~) X ~"T "Sr"fT 
~~ X f?~TT 

_ (%~ T — TO>~™TT_:~<"T) ~~T X *T~~T 

(~"*ltfe~T_;~:"T) ^X^jit 
fg— -T^ t 

(~^tfe" Tzb~"fT) X ~f>cT^tf~— 

X3"TO *>t"fe~T..., (*>)* 

~ ~5 *fr«f¥~ f^t*rfi?fcr *r ~ ~ |t t%s ^t ~ ~ "cft 1 1 — f 3— 
^ — <? ~ ^ | ~rfaq ~~t ~ r~ " ~~~ f 

~™t — ^ *r ^x~ r ~ ~ 8ftr ^ w | srta t> sr t%~r | i 

~Tt€~ ~ t% 3TTT ^ fr ~ »r % — ~ r §ir } 

™~ — f~rt ~~ ?t f~rat ^ $ wii ~ ~ m~ "Tt"? *t _ 

" 3TT~ | 3~?t ^ST "T " cTT^ ~ 5# ~T ~5T ~& | sfk ~ 

— r % ~^t~: ~r *rm?r % ~? f~r~ ~ «ftm t~t I s~pt ~r m^ ~ 

V£ ~ <TfrS*T 5T~ ~T~ 3>|rt | I frT*ft ~J JTT ~^ ~ JTcT ~ST (hoUT anglc) 

srtr ~t?cT 3t 5$ ^t trt ~t~ s*tr *r~r ^t f~~r f%~ " s^m 1 1 

~ I " ~5T ~ 7fWT 3ST ^t<*T ST 5T~T — — | sft ~T ~ ~ ^ % ~5~TcT 

srt* "*tt~r ~r % 5t^ 3 §tm | i ~^stt?t^— fcr~ § ^rir^t— 
w~~ |, " t>— — r ~?r fa~ r~ ~ % ~ r ~j fc tft srt m^ ~ ~r % s~ ■ 

t^t f~r Rv 3fk ~ 5 H^, 

* %mi ~5 ^oc; 



%sr?FfTfa-3>T? 



srte ^rr aftT ^nTttTT *[tt % srt^r Sf ^tcrr |, ^rnr " — ktt 1 1 f— f scvs Sr 
er t, ^ g sr ^tr m sr tt *>>t $4 % "■ ~*r 1 5r«rfo g*f st>»t it *r 
3ttt Tr f^3ft' ix t"T 1 1 *rf "rc *TTTt~: ^tt % | "1?ri? "; 
% 3# — ■ — *r j i ^ ?trt m^tm *w " ^tar | "r 3— >t "■ 
"*r ^tcrr 1 1 w m*r mmxm: arnr Sf f<T" ^Tm | i *rfa fr$ft 

" V% ^T «TĕT " *T n° |t cft ?T"r" " f" fr " <»!(X¥ f*T" 1 

3T«T" i (?tt$") 3f *rr*ftTR <r 3n^rr i 

~*cT "?T — t^wtjt % an^ $ "■ ~?r — <n art srrm | — ; 

— T?T ™?T ^I^TT" | t "" *>TW ~ *TT cTT% % 3S~n?T % ~I ~*T cT*f> 

% 3>t ~^t j srh qf^g^ — ra- ^ — r ~*r § 3r~ ^ ~> % ~ro 

qft ~ft | I <Trs~T ~TcT "ST "f ~~ ^TWT | 5T«r " " ~ <T "TTtre ~T 

% qfs— r ft~ 1 1 ~~. ~<?r ~ "■%■ *ff~5 ~- — — ^ "raf9r *T fa— 
~~tt ~fi~ t% *<r ~f- ^r i 

3*- 3* S*ft*f *f ~ ~~~ ~t I fo *?f? fa*ft ?T>f ~ mft 
— TcT ~rrcr art?; ~far ^ria* §t <ft ~r~ ~™i~, ^Tcrt^r ~rfe 
%*t srnr ^r^rt | i ~# s~ f _ »fNt*r f5R>t°T-fJTfr % arrerT^: ~ ~; ( i 
(*wt f^ 

TPT 5ft ^T T | ) *rt^t*T f^3T £T ^ T if ^t^iTT 5 T 

_ytgor t) — ^tggr (g g) x^ tggr (sr t) 
™" ~t (sr ^)x~t (er 

* ^t^aT (^rgr sptst) 

^rrgsrr (^tgr) — (gr^ror) x^t"T (g^tgR) 

~" ~T (TOtw) X ~T (ST^rtcK) 

^>t"T ( ^crtgr)-"T (irgTf^)X"r ( a»rfer) . . 

*** ^7T (sr^Ttsr) X *>siTT (§Prf f cT) ^ ' 

5>t— r (^t?r) 

~^qr 3r^r?r x ^>^t ^rf?ar 

s?t (^riw) "T (g>Tt^T) 

^t^ (3T^TJfr) X ^>?«TT sPTffcT) 
^"T (?T ^) 

~~*t"T (aritw) x ^t"T (sFri%; m (3rs,m) 

XFT^ fsFTt%) (^) 



^r-tsrspcr 

3fVT <!TW*==sPTf?cT M ^TT X 3T«Tt9T ( % ) 

*tifcvt (^) 3ftr (3) % sttt «raf *t sttst 

^tt (^rarcr) 

"^tsr? (st^ttw) /K^pt^tt (3PTfar) 

gpiTT T*r*tfe*Tt+^TT 

^tt (sremr) 

/.TcTtST *fTtfe«TT 

^(jRr^tt^TT+^^T) x ara ^tt^TT x snttcT ^"tt%^rT (m) 
TcTtsr yrte ^ r «iSi *ft iff ^ct | t w ^rsr *r % ^pt ttt btrw 
^t ftfcr % 3T5^ttt swtstt f«r?r *f §>tt i Tfe *rrecftT ^tt% % argare 

TSPsPTT $ cft ^ t%^T (m=) * TT % TTT ^T sJTTT I 

T^ ^ TTT 3>TT ^TT 3fT f% ?3[*r 3tTT Tt?T T ft I ^TT% $T 

<sf$T<»T t>t t fr crt ^t^tt ^tt?jt^ ?>Tt (W faw ^ ^t arrew) i ^rt 
59tt t stttctt sr t ^r 3rfsr^J ^tTT f>T*r ^t (er t) seottct^ §trt i 
*sf^ ^nrt^ir (^) % srf^ <rsiT *t ^ (ar^) xftc (sFrfcr) *ft 
s^^^tTrtarcrT sptt^t (<§) t ^t^tt ^ttw^ T|*ft <TX?5 aftT *>§t 

iTcR T T^TT I 5Tfaq STTt^T (^) ?£T STTC* ¥7 T? f|tTT 
TcTf9T ^tt^TT 

= (TcT sptfe^TT±^^^T) X 3TS?HlttS3JTT X sTT^cT^t^TT (T^ 

fsTTT EPT fT*^ STTT t%TT 5TTTTT ^TT $T Tf ^t sTTT>cT 3tR 
^TTt 3rk ^JT fTf 3T TTT 5T3T sPTt?cT STSTT ^TTt I 

Tam ^tf^*TT 3TTTT 3Tf *PT TTT 5TR ?TT TT S'5TT, S5TTT, BROT 
fcTTTT T^ *r?t §t cR^ 5TTT 5TT *R*ct | I?rf^ fTScTR 3TTT*T*;cTT T$f | I 

^T^H — TT3 $T Vt sFlf?cT n° 3tR TT ?f?R ft cft STmT Jf f3RT 
HTT ^T ^PT ^TcT^T^ 3 ^T ^ o TTTC ^TTT ^T ?FTT ^RT^T »TcTT5r *TT ^tTT ? 

^ ftrST?cT SFt TttcT % 

smt^cT^irr X <T«T*TT X fa5JTT r . . n 



ra^e;^ qf 3000 
^^=3 ^ST 3° f*R£=l^°3o 

=nm 

v W3 = * m - — 

3TW 



3*3* 



= ^°£ STW <K*Y 

f srf s^crnr sar % t%^ srp; 1 1 

5«rfcrq w ^ ^rr* i"t«r $ ^»tt ct^ s^tst Jf ."swraro ^it 
^Ros. tott ^ *rs ^ 5^r<n *ft?r if |t*rr cr^ ^nrm ^t ^t ivv?« *»*tt 
it^rt 1 <r^?rt sstt — 

«fa §*r(t ^stt if ^srttw^r* ^' srh JTcrrcT=n 0c; ' 



. . T*|-*TT W *5PTT= * . 

J*T£ 

JT#T TTt% ^r— 

^ITTSRT (^) <TT, 

^t9T ^f^qr= ( Jra^TTSWTT^WirT ) X 3W*ftfe*STT X 5FTfcr- 

==**** n° x*ft** 
,\*Tcrt9T -titsror 

*=(-Ft*J*rr ^^o'^^^^--^ ^ ^«i' -*>^tt n° 

•=^^?X^o^x-t2^^ *TT -^U^^o^K'^^ 
=a^Y^^ JTT *YRo? 

/j *5r*c suit^r *?-er*c *ft-ft -T*f -T^rtur -3^1, 
srt* -prf?er sf«T<-T t^t*f> z* *tirr 1 

«T^-Tt ?9TT ^f 3Tg*T 9Tf *t *3T-TT = ^ ^ %o \' 

= \RX ?'<1$Yo 

f STCt ^T 3RT= ? *< X -PT** ° 

1 

*=*^ X 



srir^dT^ wjts^ct^cTt BnnT cTc**l<flif*TcTT i 
?THn ds4*igg i cj tassrrsRf™r m*3 113^11 
wfRT fainii«n«! : ^wsaT^nntsTcT: i 

3*5ra*m cWT ^itt ^^fc*tt $rasa +w+^ 1 

— (^) W^T^T *pt 3PTT fe^T % $«Tr ^% BWT^f 
% HTT ^ ^JTT 3TTcft | I % qtf % <?*f??r % *PT Vt ^TET *T 

VTfl5T fW5T5f § [^) 9Tf 5TT"^T ^tcTT | I Wf f^T JWT ^ 
FTFT * ?F^T ^^-T? 3TTcTT | I d* *t t^T & ^T 
^TT & «Tm ^ TT (^) 3*TcT5>TT aTTcTt | I 5H«t ST^c^T fr ^3T% TT 5rV 
$m «T^cTT ^t STST^t 3c§r>*T^TT 3*3 3csfnnrarT F<T¥ % ^TT^ cft 
UT qrf^T TrT^T^T 5TTcT |tcTT | I 

f«T?TFT STTSI — ?T cft?ff TTT STWT ^ | :— 

, x ®mTXT9^T 

( X ) nrTTr =^5TT 



(^) V t^TT* - eraTT^STl? 

(v) — == — ««^cT^r 

(«.) SRST — 3??lcT ^T=?Tcftca7?T^Tr 

crta ssrtal % Pttt 3v-3* **rt*f tr |q fa*r*r % fktfm 

| I?rf^ ^T^t ^7*% tft | I ^f , ^T ®T?IT f*HTT atPSTt^ JTcTTW ^TT 

*>r *th 1 tf wr? ititTwm ^t ct^ «trjtt ^rt^r i ^ 

^t ^ct^trt mr | fo sff art* ®rer$w % ^>t ^tor ^remr ^tcTT | ^t$rq 
®TJn ^t sjror ^T ^ ^ ^% tk * 3 ct«tt Ti^r ^t t^^itt 

^t m% t< % tctt^t ^t fr^^r stt^tt i 

s*r ftfcr % ^r^sr ^r <rfecr f?ffJnTTJT0T»5ft fir^t f?r^r |, "*rerfa 
ir^rNTt % f^rftcT irw ^ stt % ^rW ?f TcT^t^t ^n^ vt 



fafsr »i*ft | ^«ttPt ?*rt *tfa *r ^tst 3 $s> st>tt stt snm | s?ft 
<tv?j; ^t *ttst % n% 3iciT qs <tt fo faq*r st^s | 

^ ?*Hf>T $R<T ®I*TT TTTT «ft ?^*T<TT | I ?fk 3T*TT st rft?T 39^* 

s«th sto-sta rnqY stt*t at\r 3%*ttt tf *ft ^stctt ?t 3u?r ^tt^ cft w 

Ttt% ^T TO^T 5TH* if «Pt| BTSTTS ?T$f |t sraicrt I 

^T|TT 5pttt Jr fa*ft *pt*t 3T3*r ?t arh 

?Ft 5PTt>eT 3rTt $t cft tf 3T Tt^JT 5T?TT3ft 3ltT V% <t 

«TcTSTTSTT fo «Tft *f ^T ^5TT | ? 
T%ST^tJT <tt% — 

.\^IT= ^ ^ = 



3frfm—^3% (qf^ JT?t CTT^) 

, ^cft^q^T=^^^— W^ = 13V« ^T 

.•.5RRR5T=?^^9 ^J^TT *PT (3«F*T ^T % SPT/TR) ST^ 

= K^°^' [^t t^<»-W] 

= 3 ST£T 3° f*TTS C 

*rft ^tct^ ^ |t <ft <\r *k % % to^ "R art^: qf^T ^t at <h & 

Sf 5ftf % <R f T^t ^T SHR 3TT5T ^TTT I 

.\srfe 5^ sra^m ^t <ft ^r-^ft Sf 

<^ ^t-^ stct fao c ^r^=c; 3$ far° §^3fHTT l 

3fk TT^ST JTrT^T^T ^t cft S[T-wft if *TS*TT^ % ^ 
f?R3 q ^tcTT | 3T*Tt^ ^ ^RJT ^o pPTS STTT c; |3n | I 



* ^srt f^t ^TTt^r *n$r<FR ^r sRntw ^-to?5T 5^ u 1 



^ ssm wn wrffc fr nit ^ ^ writo I ' 

t*vtM" **** faq*m-*rct*™ **TWT 

*fa>n: q%TT to<t wt arwrm % afcr *r *t srraTt i 

?T5ft?r ftfcT — 

^(^)^— — ^<n^ 

/ # ^TT9T=^R ^ 

• f ^=^tw *tfe ^T=^T Ko°^=*Wt 
^TlTt^^ (^r) $ faS fo*T T*TT | fa 
*T<TT**r ^lt^TT 

= (jTcTfftf?T3*n + *re3*JT) X 5TST ^tft X 3nf ? cT *tfos*TT 

/.•^^(tct ^f^*TT+**iw)x*$^x'av*a 

= (-TcT ^tft^T+*n^^) X "^V? 
/.^cT ^tfe^T+*<i^^==^^ = ^^^o 

.'j ^TcT ^tfe5Jn = -»^o--<l^V9|=^oq\9 

.*. ^T9r=^ ^o' 

— 3 ^CT 3° fiPT? 

5*Tt>R qf? ^ 5RT | cft *nT*T ift*TT t; 3R "$o fw 3ftT T^gpT 
*TcT | 5ft *TT| cft*T ^T ?!*TT I 

5T^t?T ftfcT % *cT ^TT^T f>*T?T% 3 3fft S^cTT |Wt HHt^^W 
(?) % 5t£ ift *m f^T 5TT* I ^ 3-?T^<*r *t% ft*T STTcTT | :— 

^T^T STJTT=?«'^ 3T5^ 3T\T sFTf?cT=W° 3^ cft 5T*TFT 
5f TcT ^T5f ^TT | ? 

^(^)=— -viw 

.". ^HT (?TcT ^T5T) 



- *W1 -'MR^X'^^ 



'g^m 

sttt ^$<u srp - ^-^Tsrt «dm snf% 

|t cTt ?TcT ^T$T ^cT^TiTT I 
*PTT ^RT= — = ^ = 

.'. ^rTsr==v*°£ A 

'<«i|t a>rfar stsw | ssrf«rcr R^cR £<> *t arfsr^ | arh -j-Tta"*-* 

(l) *T ^>>JTf 3P*RT *W (sFTf?cT) ^TRtT^» *ftift I 

f?rf5Tq ^J^IT (?Rf e-TTST) 
/Pt^T *TcTTCT -h3*TT (3T^Ttw)+^T (iPTf% ) 

"~ q>>-TT i^Ttsjr) x ^twn (sFTf%) 
__*terT ^K a'+^M^°^j<^rT_n 

~~ ^ITT ^°^X^iTT «t* 

= — = =•£ o Ji o 

.*. "TcT WRT*»^ ^^^ sr"T ^ f w ^ ^ 

fo*ft *r-r~" # ^t^t ^ttjt^: -n; ^rtnt^r fr"-T-f-T — 

-™3-nn--T ^^rrg^m --*-fl*jrfo*"*"mf---T i 

srj^K— (vo) ^s^r^r ^t <*m ^wtm $t ww^t % gurr 
-f»-<% % ©rcr-T-iT % m*i % -*t at srr-*--; ^t spt^ct^t tjWV i 

5S^t fa~^T *T giTT ^T^> ~-*TT*T 5F*T - ~T *T **TTT ^*" - ^TT^ ^T ST"f 



^art * ft>* fa*r *Tt% $ $t 3sp*i qs srt^t ^tt^^t «ttt ^t 
t^TR w^T— s*r*>T SRT9T *Tf | : — 



sT>TT>T <^TT 

=3*f t>t spr 1 srtata ^t 



sPTf%3*TT X f^T 
<R*TT<TsTfT ^TT 

f?PT*T $ ^^T?T 3T?TT (^tlTT 3T*T3T sPORtTTCTt) & «pt 

?prt% 5rr?Pt «st <t% «r«rT*ft »r*rr | srr ^3 aftr ^f 9?rW ^t fawt*r 
I v ? 5^ «pt ^nrt^TT (v)] 

|*RT faniT f3RT% 5FTf?cT ^zf *PT ^TTT^T STTTTW f™?TT «TTcTT 

| S*ft 3TSqR % ?y>-U *5fN?f if ?WT FT^Tfsr^R % 9*r>pf if 3TT 

»PTT | I ^T^TT *rff ^t 3TT?TEf^crT | I 

^PTT ^Tt ^7 f>*T TTR TT ^STcTT | ^ ^T^TT— 

ff? *T5tt SOTTOl^ *Tg«raT?cft ||V^|| 

3T5^ — t^r^r tVr sf f ^t ottt ^t ?fta» 5ft 5n»f $t m 
Ts«n^ % <r^r sft"T <ft& ot*tt ^t qte % f^?| faf^r?r ¥?t i <r^r aftr 
^R erarr <^ arrc § fcrfa sRrsrt i sr^t^ faf*r % *n*TF*r 

F^3ff TT STTcTt ff ^3ft spt ScRT *T?T3ft ftl % t%^T 5TP? I fsTCT fa% «TC 
3fWt TR^T SRT *pt ?fta % cft?rf f^«ff <R ^Tclt |f q* 

<Tftfa ^t^t i arar *rft qf(fsr^¥ st?rr «et ?fte *pt tr srro*r ^t for 

^tTT i 

f%5TH ^TT^ - *T*TT«T ir ®T?TT ^t fft«P ^TT TT^T ^tTT^R ?Tft 

srfHT^^TiT (hypcrbola) % srr^i? ^t |tcTT 1 1 ssknj ^r^ f?nTir 

3T^3 | f^9pt «TT^TTW , TT-TTI 3lt IcJTlt? ?T*ft % fp*TT | I 

?^rt%q f s qr ^|fr ^t^tt 3?t stt^w^t ?r^f str qfcit i 

^T^T 3fk ^sh: *f HRR ^TTf< TTftr?ff % ^SPTW 

t^rawr^gciT: s^tTisrr^rrtsrm: \\*v\ 



prtiraroiitaT Wctetstrmsr: 11*311 
**&m «rc3gtrrc&#: spspsraHer^m: i 

(Vt, V^) it artr. cftT TTf?TCt # ^T3ff ^Pt 5RT 
fa TTT%3Tf SrjsST ?t ^iTT 5> 3TTT 5iR<B$flf ifft sP*T *t St 3fTT 

dt?r TjfiraTf % aT|tTrsrTsff (^m^i ) *t sttt % <?>, ^sr^^^l % sr^ srhit 

3T5PT 3T?T»T T«ft I <T^TT ^T^T *f Tlfir ^T 353T?| |, <T^T *t fr 

ET£Ft «TT ^ft STTcTT | ^f ?f*>T 3f TTf?T ^T ^TT^ | STT^ f ^ ^t 

tft^ % etjtt <u *ft 3m ^tt | ^fspr ?f faf?r tttst ^t | I (V3) 
tt?t ^t^^tr «?^o, 3ftT srg; smr srro | i f?r% 

STTT % aTT^" STT^ ^^3" etct^ 7* f *TPT % 3r>T ffT| T TT^T^t 

% ^^ng srit «rr^ 1 1 (w) *r§t 3<?r£ 5p»r *t cft?r vfwwi % ?t^t *f 

&&n% | I f r ft % ZWk 9P*T ?T 3T<T* a?q^ *(V§zi ^t «fY?^ % f*<T ^STTT % 
3P*P, 3TTT U?<TT % ^rT<J fft I <7|t ^ 35<?T<5 s<-r£ st>*t % 5?rr f <* fa^p, 
3$, *?Sr*, f**T gfft ^jj % ^if T g 1 1 

fcrPT ^T^" — STT<TT ^ SPTTcT, ^'TTcT f^f %f5T^r % p fa?§ 

<r f3RT srur snerr | *tt«t ^ g-T^ *r*r tt% ^r s<t<t sttst | 
ark fsr*r stot cr^ srsrer sr*<Tm % a?rf?cr ^tt ^t 3t> % g?R ?r|t 

3TT STTrTT ^T^T rT^ ^TT^TT ^Tt>T ^TT ^cT^ ^t?TT | I f5TrT^ 

t ^cT ^T^TTcT f^?| ^ sPrfar ^tT ^T 3T9T 351 |TST | ^spt ^TT^ ^ 

ttt% ^t ^^JT^r^r f 1 ^ g^Fr?rr % f^rq sr^srt % f^T strt | i 

Vttm W ^TT^T *t TOiT ?TTOftr ^T ^^TTg ^ | I ^T* ^Tt>r 
^fvT ^T 3TT5TT ^ o 3f 9T % ^?T ^t?TT | ^?T^t *W TTT% 

spt ^r^r ^rr ^^srr^ | I ^gt st^t^: 3t?zt ^m^r ?Tf9TErf % ^^jtt^stt 

% 5TT^ ^f ^TTST^TT I 

fr*ft ^r^r 5f ^t?t ttt% fficr^ ^r^ Jf ^ir ^tar | ^ wt^ % f*r<r 
«T|^T 'STT^^T f^»T ^teTT | ^f ^Tf% ^^T (f^^?r equator) 

«TT ^r ^rdt | i srw ^ ^tr |t tjtt ^r^ src?* ^tt^t ^»t ^?it 

^TW STT^ % f^Ttr ffT?^W % OTT ^T5T *f f ^ W5VIT ^TfTT T?WT | I 



$ gpnwT ^ f?«TcT TT«TT »PTt | I ^Tt>fq tTOT%*F % ^*TTg *t 
5pFT % 353T§ 3>fT T^TT | t ^T *T ^W, ^T STTC TW^T TTfW % «35^5 

^rr^ spt f^*r * ? % 3?m5 str ?<?rto if fcm garr | f^re^r 
*trrt% fa$r *s § ^r*T§T 3r an%*Tt i 




t>sr — *s 



3, Ti 1 — % tMrsr % *r -?rre, qfc®w, 3%^ ark 
q ? t>5^^rr «ft ?far ?f srw^sr tft ^terT 1 1 

3> ^ ^T~5FtffcT ^TtT I 

e 

^ — W5T ^PTTcT 3P¥S[T ST*R ^ TTT% 3>T 3TTT? | 
* — 3tTTT ST^T ^T 3TT ?«n?T | I 

5«^t *£t %t%^» t% % «prt 3r ^393^ ^t *r 5 srnr 

fSTt%5r % 3TTcTT | 3cT% |t ^TTT *f 3>Tf?<r StT^ *T ^T «TPT *ft %fcT3T % 

$<rt 3TRfT 1 \ ssrfaq *r % s<?q- if s^rt $ *m*r enrar I ^r ar 



* % *t% * *PRTT | I <T^§ ^ ^l^T (^.°) % *W ^t % ^ 
*t «nOST fa* f *t t^oo 3r ? jff % stttt* ^t| (2*5*0; 

bpjstt' ^t ^tcTcrr | er* i % ott |>% ft « srg *r sipr *rit»n i 
«*fw? *rfc * * *t itr *5naflf 3 wt<t $ srro <ft $ «r^aff * * vr 

*>T ^*T *>TO fr*>*T 3Tr%TT I 

srsT s;«ptt | % &: ^jt afh: ^ j m <TT?qr w 1 1 ^ 5 ^tt ^ 
*pt*>t irt*ft<r | fir^i ? ^ ^or | ^ ^ ^ T ^ 
f?5^fr afk ant?5r f n % *t* *r *t*r arater, ^ tft <tt*t srf% 1 1 ^ 
irt^ir t^sr w ¥ * 3 *r ^r^er % *r f«r* 5 *> arrfcr, ^ * w, *t 
f*S *r *ppt *ft*TF?r artr * * r f^| * T ^mr | (ta/t 
*rf*nr. StPPTT % «13% f*Rir % antrr? <?? * *r ^ * 3 *t *fto arprr srr 

*T*cTT | «*ffi% *jtfe /_ * T q- 3==^^ ^ ^ x ^ 

anr^ ta^rtatit TOr^rr=r. g«* rt% 



¥t?fr^ (jtpjjt «rtnr^rj 
1*3 §*rT* arRnf *rr *tfe *<nft«r *t srp 

%l*t><? 3«$Rifefrr t^S^T ^ w fTOT 

«TT : — 

3ETT yr) _ ^ti (g- ^t) 

(3 3 ^r) ^T(?¥^tT 

* « 7? ircerrar t^tt | fi? f^t errt % ^ % amr 

^TTcT t>S % m ^ % *PT* ?T ^% fqjT ^% 9V % ?PPT 

ift ^tt^ fer 5ifF TOr^r ^rf^ ^"tT^ 5^ ^r^ ^ 1^ t>g appr -rosr % 
^rr^r ^ttw o-«i w f^r qt%BW $ % «ttt ^ooy srg ^ TO 

|tTT I <R?5 ^ ir? ^cT^T ^5iT | f^r mt^TT # eMf <tfV*TT*T3ff SF> ^ |t 
^§T §ft ^ ^ti | STT^r^^T TT5^Tc«T wrttW^ ^T^" fe?T ^t qf^*TT^T 

| 3ft a |f | | 



• • ^TT (3 ^t) ^ttt (g 

■ * ^ ' ^ctt (^ 3>t) 

<TT?§ *r ^r='^r' ^JT STR^T Tr>nf?r 
/.^ * ^T- £3 ^ $-^t * q 

= 5°°— ^T <TTT sPTf% 
^TT (3 * ^>T)c=^T <TT*T 5PTf% ^Tt%^TT 

* ^ ^tts^TT (fer?cfllT TcT *t) 

= cft?T TT% ?FT ^T (555 ?oc) 

3qr (3 spT)=3irr (3 <T — *?T 

= '^T' 5FTfNr spttl^TT 
= '*PT' ^T ?PJ3TT 

^ SSTWtr, sqr (sr |) 

'^^^Tff<T^fe3fZTT 
* 5 *T 5ft ^TT^T ^T3ff if 3fT%»n 9$ argsrt * <*t'% *ft*rtirr 

*r *r?r $m i w smnw *rct*T«r if <*t' % ^rw *t *r* sft sr 5 
^r ^rmr % *f* r % s^g ar* ^t ^ 1 *rft *pft .«nrf 
^ $o° t% «rf <ft =K affc M % * ^ 

% 3*113 ^r % arr in*r i vm *r sr* ^ ^rtW % mtWf 

* * TO?r tt% % toSt «mf ^rr Tif?r % ^ 
^ *TT* <*rft*T rtttT* rcrrgirT* ***** *r*T„* 

srrc at snr* T>p % **rrg srw tffir i 
irft (?) .if n> ^nm $ er> W « «r% ** 

Jro «rta <Mt , ^t m * ^ % „t™ ^ „ ^ T TO f ^ 

ZJ mQ ^ **** ^ ^ ^ t ^ ^t' « «rf% 
i % «mr ^r * % ^ « % ^ «hrr , ? ^t ^ 



*T§ |3TT fr <3TSr *T ^T £o° $t*TT cTS T $ *?t 5° ° ^ I ?sf^f *tTTfc ^TT^ 
TTf^nff % 35*T?j; ^oX^.o = KV ° ^T, ^ W ?TTSTa >*st *TT ^ ?TT^ 
VZ\ % {PTT^T | I 

ttf % ^srM 3f *Pflr *T *T*T, 3Th f«Tf?T TTMr % 35*Tig; 

t^ppT % snjmT. srr<<r gn, | artr. *ft% fsr% sstt^tw *r |t»t 1 

q^ *t<r ^itw % ss*tt§ ^tt^rt *nf& 1 fa<{ ^t^TT (^) tr 
*sp' spT ^rtiTt^r 3 o t^t |tTT 1 sptt '?t' srpr?r **r ^JT 3rf?cT*T 
srt^ 3R?t =pt 3rrfc fa?§ I f3r*r^t srrrter stottwr % 9*fte sr 

5TT?ft ^T S^KTt I « 

^T ^o^I?^ 



'^t' ^t ^f'cT^TT 



WIX 



= ^£e; ^>5TT 
.*. $T ^t sPT^T^So^ ^5TT=??°V^ 

\9o$ ^T «$t OTWSITT - ^ ^T 
.*. «PT sPTf?cT ^tfe5zn=^V^ - [|sft <T*3 Roc;] 

= 33^ $STT 

sPT^T ^tfes*TT TT?T 3T^ % TTT sFTf% 3T«rf^ 

^t ScsP^TT STRJTT ^rf|CJ sft 3>HT | i 

5*rf«rq <TT*TsFTfMr 3ptfes*TT=3v^-- ; H c ;==3*v<> ^rr 

3«n ^oo° x 3?*° 

^ 

3T«Tf^ ^ TTf5T % ^JTT^ *Vao I t 

^r^r *rro?r *r<r artT tttsptt' % sf**Tt>ra" 35*?pj stpt^tt ^rf^ 1 



t%5pyirrfa$R 



ssr %i' f;T *rt*rm %*° arrc ^twr \* ^ 3r%T 

tV§ tft sprr^cr ft*ft i 

SWT 3> 3T'fT spt sprfosRrr 

.*. -*u-t % 3T?fr ^V sFTfNr ^o ^' 
.*. *nft**-r ( ? ) 

^T^o°X^«iVo 

"~T ( ? 7 )= r— 

^V9gX^^ o 

. * . Srr 3TR -~T TTt%Epf % ^rf^f^cT -^"Tg = 3 « * c 
. * . *m ?TT% % 3S*TT?J = *«£= 

?<?t>f Jf ^r^t ftr% i i 

""R ^^TTSTT ^t 5TT =pfT | fa> ^TT^^T ^ 3TT" fJT^T % 

*rfkrfeRT -~~n-; i sftT -- f%s gsrr | f% hptt %<t str -5 % 
^rrwrt^RT s-sng; §, ?^f^rq f*r^ % ""t-T"; --■ stat % arar 
IS^ % sr*n?r 1 1 j^t* *f ferr 1 1 _ § sr<R -<--r *Ft *-<--r % 

3TST ~f t%£ 'RT | fa ^ tft sPTfar ^° I tf» 

t^^o t\ *r | 3ft- srf<re<f o".v^c % «r25ft 

~fRft | [fot 2*3 ^V=] | 5T^»TT <R* sPTf? - 3 \ ^STT *fit **ft Srr - : 

*~t *ft sN! ir ^tcTT 1 1 ^tl*-, fasP*r vt wm*$t % <r^r *o 

*o 



<T*rfar ^srm Ctft • 

^ titis* *t *m=*.\$*z fir% ^ ^t% & ^ 

^t <TW ^Tt^T^ HTOTTT ^Tt$? I 

FT*ITfSR5K % % *%*T< ^ITTT *tt % STt^TT f^ *t 

sfT#?T^TT 



[ ^t?r<tt%%1«wn=< ] 



.'.mnn irr % ariNnr f^| ^t ant^r—^n ^' 

f*ft ST^TT % 3Tf?cPT fa?§ ^t sFTfrT^T 

^ TT X 

. * , ^n?T?T % arf??TJT *t sprt^r = ^ •> ° 

~~ T ( )- ir^rT^ 

. ^x .e<m 

r U io°oC r 



stir 5jw aftr ^ % -"-Tm=3v?^$. 



fesr*TTfa^R 



% *ft 5TTcT |t ^T^ | | 

.*. f^rrn = ^°<Y\!< - ^*.* 
.*. ~r _ *r %«r % 3--t~>~ k%*<.% 
^rruJT^T 3ttt ^ % t><|<rrw ^r ?<r^-rr 

3* *rr ^3ft ^t *tr^<3Taff * tt- ^jrtt^ ?r^f 
trow ?r^r srt ^ o ° ^ srfe^ | ^rfau, jt| 7tfa 3zn«r^ 1 1 



XTftr*rf 


STRT?T <tt% *t 


?T^H %*t % 3PJ-R 
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t^nrst *f 


argait *f 




f*r?rst3f 
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^« 


































3 

3 $ 5 7 — f5Tt%5T 3rT f5f*r*>T 3tT*t 3T^rf9T 3T | 



3T— ■ ^RT ^T^TRT 
T 3" *T — TW^^^tT 
*J 3" *>T — aJTt^TT 

<T ^ — *TT sfT f??TTcT5r % ^T% | | 

fsRT *ptjt ^ct *F<rre ^&m $m t^tt | s*t *ro*T ste ^ 
fa% <re ^tcrr 1 1 5*rfaq stt*t srrtNPTTT arrr t>!|^tt sfr?f¥ g# 
tt f i t>cT% *rro *r sjtt^twtt w ^tt sttt fsr%3r % <k<tt sttctt fr 
^crit £t ?nro * Ot^t^TtT ^t * $ *tpt f$rfcT*r % 3?tt arrgrr | 

^ n % % 3S*mj % SWTC | I sFTffcTfrT % ^T £ grt ste %fef^T 

<rc | sr m i ^«nrtrRTT srltar »r*r | *rt § fafcT«r % ^% ^ 



far§ qrc T^m | t %^s^ t^TO[ ^ ^ * S ^ ** T,r *> T ^ T r>s«rt9r 
1 1 $for 3 sFrfor*TT fa*§ ark t^ar^T ^r * i^r bt«t f«rr%3T 

CK 3TRT | tflT fa SRRTST T9T | I 3T 3T5TT9T <TT ^ ^ *TTT f^%3T 

* ?tl% ^t x^it | w ^t fa-§ 3T srsrtsr fsrr%5r qi stt sttctt | i i^rt^r^ 

3T 3TSTPJT % ?«rH *t 3 ^T % S=T*mj * % % 33*TTg3rt" % 3*n?T | 1 % 1 
*T£H TK. STTcTT | I 2*5 — ^<|o % T*TT | fa *Tft $ *T 

$T tV§ ^T ^K-^TST I I ^ ffl5 f«TT fo «faT % 3CTT§«ff *t ?t ^R- 

*r£T?f «n: **rra % 3s«tt§ tH^it i ^ Ji scrtptt t^tt 1 1% 

*K ^in=a»it?cT Wft«r X STSTTO ^T^T ! 
($) «T ^T=^o° 

<w sft $t arit^r^?* ^' 
f*rf?ns srsnr ir f^r«r^»T ar^rtw |, st f^| ^t ^ 

/.^191=*.°^' 

3T«rtq; stctt 3" m^ % s<?m$= K\ *R 

cTST ^TT tf »rfar=3o $'-3===*o <l</ 

S*rfaq ctst spttt *r ^t ^ ^sr 

= 

.'. ^T ^TW=s 0°^' 

.*. 3>t % ^rcrg; =^0^ 

.". SRTTT *t *T ST % 33*TT§— ^Y^-^or, 

3T«T^ STOTT if ^TTT^T sffa ^ TT%^f 3T?|3ff 3 

Cr»ft 1 srro=r ^rftr $ snrgrt' *r ^ir | i %^fk^ 
Ttfir ^»;^^ — *3*3 = UH* 3r^3ff Jf ^«T ^t»ft 1 



(3) ? ^T — £o° 

W 5FTf%=^^°^\3' 

.". SPTIT *T ^T *?t TT3TT 

.'. ^rr % TCg— 

.*. STHTT 3" ^ ^TT % ^3TT^=<iVoo — \9 

srat^ stttt t stttt T*f, srh fT$T TiftrTf ar^ait Jf 
tfr*ft i w% *tttt tt srtr ^ Tiftmf srgarlr $ ssu ^tert j, i*rfaq: 

STTT fa$T Xlt% Y^c^ — ^q^= ^q^ Jf ^ \ 

?*T V§ | fo *TTTT TT % 3ffar*T fM| % SRT§ 

^TTTJT ^ % 3Tf cPT t>?§ % ^T§ $ o 3 3tVt STTT fasnT % 3TfclT fe?§ % 

fc*v 1 1 <T5% a?k |^ *r ar^T a«ri ^ afhc sta^: *t>t 

«Rr* U ? I 1 V$ ^ TT art* fl*TT % 'STW *5ffa % "3tTW T* 

^»|T TTT | fsr^T eTTcTT TT^ % *T ff 5TIT1T : — 



ATTT 
?Tf?T!7f 


SRJT T" 

^Tg 


3T§3ff % 


sttit ir 

33TT§ 


TT 








c 










! 







VY* ^ft^ % TTTSr 3 V% 5TcT5TTTT TTT | fo *TTTT 3ftT 
SFTT TTflfiTf ^ 33TT§ fa*T 5R>R 5rm |TT I ^T T ^ % 3*9T3 3^t 

§fr sft fT*rT ^ ?, t%»5 % t§ §tT gfr f? % | art^ *f?tt % t§ ^% gft 

TT % | I ^TT 3rgT-3T<TT 5ftf T TT STTT % 33TT$ fT^*r ansjT 

5ft 3TTT % fft*^P % *T*5 ^TTT : — 













33*rrg 


ar^^t Sf 


S 


* 




1 Q Q 


^o^ 








^o^y 


^ITT 




+ J 


^ood 



sFrfaT*m % fo*rt fa f I *R f^m ^rrn^ % faq *r*fcR*r (?) 

*TT 5PT>T 5TTtTT | ^rt *5 I 

^JT % sfHTTff *Pt gqTXT^nPTf^ 5>tfeg* TT 

l) = iTW^rW^tfe^TT 

5TT^TT a*TT ^Hta 3tet ftfcT*rt & *T| %3 | fa> fa*ft q>t<JT qft 
SS% (Supplementary) ^tw ^t ^it % ^TTR $tcft | [^srt 

^ ^t;] 3^ ^TT (^)=*ZTT -^) 5T|! ^ t>>*ft ^ ^T 

| I 5*Tfair q-| f*T3 | fa 

5qt (^ ^)=5qT (*c;o -<* 3) 

3ft^ ^T (*FffT 3Tt*Tt?T)=3!n (^o° -?T ^TT ^tom) 

*rf«R*n (t«!» -M) 

_5zn ( ^o° -^t *ft*Tt?r) <rnr anfar ^tfeg? i , . 
^t ^t a»Tt>^r ^"tfe^m 

3?TC TTT | fa ^ ^T 3>T *ft»lt9T 3T*TT^ *T ^T ^o ^TT | 

<T«r «pt ^t ft^t?r 3T«rtg; ^ 5 ^ *Sl' ^tar. |, s*rfa<$ «#tror (*) % 
ar^TR www srtntsr tso -^ *-^* $it*w wrwPi^hr 

STTcTST ?Ffffa^tT^T 3T9T<?faT *f 33* §t<TT | 33% *TTO if 

f^l^^^ T ^^ U' ^ ^r I 1 <t^§ an^tT^t trf^t 

Xlfiwft3RTS|T *f gtft | 3<Rt if ftf*^T *T *ft £o° 35* 

^tgrT 1 1 ■ 5tf*n$ *rW ttt% *ro* i? 33* |tcrt 1 sepr *ro*r ^ t>^- 



^f-%SP(T 

srg; « s*rftrq inw ^ ^TftT * sctrj tM? I ^rt sppt fwr % *ft 

*tft SPPR ZI| t%5 $t SRkTT I fa *TPPT ftf§ TTT% % TOT^ SPR 

*t<t *iftr % ^^rgsff % 3t1t hppt *«tt Trftr % tot^ otpt *rr Trftr % 

ar* n% 5tt^t | fa sppt n4 ?Tftr % sot^ trot ^ s*tpt 5f f 
tpt *rt sptpt ir, to ^pt i 




f^ u 



^ f%^r fa?r % ^t *ptpt | st?ctt *| | ft> ^ *ft 
to° ?r *pt | ark ?rff ^r *pt % spttt 1 1 

ftrcr % v% sr^ | fo ?r qrr art % *ptpt | sptpt % ^ ^t 

SPPT it" 3?PT §PTT f5frT^ ?PT*T % ^TT | I *T *>T s*>T ftr«|5rftr 

s % ^ % stitpt | ftrcrir* 5 *r Pirtlrsr % sft% 1 1 ^ftrq 



?- J " 

<R?3[ fa?§ ^V *>TT?rJ STT35T ?|«T % 3rffct?T tV§ JPT fTTffcT % *HTT?T 
^o°<le' | Wft> HTTrT fa? | *t e.°° % STTTTST FJ*F sTH^T t>?T 
5^ft | S*ft sf>* % % 1=^° cT2p % ?fkT9T cPTi 3§ *ft | 

artrt^ st*pt % stt^ctt f???§ ^t sprtNr w % 3rf?<pr fa?§ ^t 
jjrtrrj ^ sttjt |tcft | arte sm?r ita % aif?rjiT fir?§ ^t smter src?r t%^ % 
artW* ff?§ ^t sFTf% % sm^r ^tcft |, i 
s*rf^$ ^=<io 3' 

*fff«P «ft<TT5T f^t!?T | I 

j- SPTJT at^T TTMt % 

.'. ^ ^TT9T % 35^= — 

srt *n»t 3 ^ % ^T^art Jr <m <3itf% § sttctt | i 

w*rt ST^R ^ tft fag f%^Tf ^TT ^cTT | fa> 3T«TTg; *T<T 

% t%f * TrfiPrf cTST % 3S3TT§ 5T*TT*T *l ^T ^ 1 faT 5PT*T TTfj?mt % 
WTT§ TO^TC *Tf?T % 35imj fas?T STT^t «ft sf?-T *t % 

^rr^art 3 *ftf?t % ?ft stt^ *ft 1 1 

STRJT ^«TT TTTST *>T 3Tf%T fa?§ f«T?f^T «ftlTW | f><|g^grT *t 
^ fim «TTcTT | *Tft STTcT ^T ^T* | ^ *TCRT SHTcT ^t 

ffl 5^ tj^ 3 35*T ^tcTT | 3ft^ 5*ra>T f^9t?T ^ft 1t;o ^tcTT | I 

^ft ST^TT €T^ 3ta ^IRT ^?ITT cT^ «Pt 5Tc%^ ^TT9T % ^^RT <?faT 

t ?m ^trd irtwrs % ar?a ??rT^f ?f ^rr ^tct | ^t^t stt ^t^tt | i st? ^ 

^«WRT | fo ^R?T 5?TT % ^T^T *TT*iT 4tsT cT^ *t ST^ TTfw % ^^TT^ 
; 1 1 tf *f 7$ft^ % SWTTS if ^% t>^ |t ?R5T 0T?TT Hf f?2TT |3TT 

rt f% Jr^ % sp??TT cTi> % «ft ^^«TTg; | ?r|t ^sr% §tt*t ?r 5?tt ^ *fY?r ^rsp % 

t «r^ % r|5TT % 3<?JTT§ % ^TITR |, f%| % ^T^ 

^ % sroTiT i, ?f«nf? i 



;ft% % % q% *ft STO ^TTT — 



STTT^T 
TT^T^rt 




\ 3T?T3ft' Jf 

! O 


sprm 3r 

^^T?T 

o 


*rftrafr 








M^ 


?^ ^ 






— ^V9o ! 

i 










i 

— ? * *. 


?C^o 


*o TT^T 






+ « ' | 










i 






^ ^T 




+ \\\ 

i 




\9 ipTT 



?g^t ^7"?% a^r«rr% % %3r*r toittt T*rfcr trtm ft> ^stt 

% ^TT^ WT I I 

f^ ^ %- | ftj f^cT^t %T *T *75-*f<ffir *t sFlt?cT^tT 9T 3>T 

irnr swnr % fafinr <tt ^r%*rr ^ $ * f^^ ^t st 5 utt ift 
f^rf%rsr 7* arr^m i 

<n?§*rs=*r *+M 

*t §*ri ^tt srf^»r fa% tt^t sn* st *r *M o arar 

% $*\ 1 sr ^ *t wto>t ftrs* | *fit> *r ^ *, ^t fr% w 

ri*TT ?1 *T)=*rt (* T) X «BtFrt (*T W) 

anrt^^ w) = 



tinroTTTSCTT \W 



3T 




*PT ^PTTcT ^>T SSTTiT | «T|f % !PTT%<TtT ^st^tT % 3TWT §t ^TRTT 

1 1 ^>t vt a7if?a^tT % ^t fk*z *t et ^srt^^rr i 

*RfaT ^ 5 ^jt ITFT ^T^ % faq[ ^iT^T"^ it^T tertj * 3 ^ ^T & 
VW «T?TT ^Tf^q tWr ^ ^T <*>T 0\ TTWT sFTf% 1 1 ^ % ^iT 
ftcf> | 5T^T 3°° % flWT?T ^tcTT | I ^ $ ^T q&tq f^^rT sftT 

twter^rT % «iH ^T ^tw | 5ft STTIT % 5T^l9T % *THH ^tcTT \ (^W> 

3HT 5)=5PT^ ^jt) x «Ftf<r% (^ 5 ^t) 

=S<T* <n <$'x*tfT* ($* -R* o n') 
<H ^ X*TT RX°m>' 

=.°$\% 



?*rf?rq m 3r«??q stt^ ^^rr % sssrg *r) I ^rt arircr 



?Flftr ^TT 



STJSt 
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3T5T 
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i 
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^<8 ! 
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^O 
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o 












^o 


| o 
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1 w 
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o 






^o 


0,0 


^VSo 


1 o 
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*3 




^ o 


o 




11 


^o 


o,o 
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! 












i o 
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j 3^° 
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o 



$ *t*iftr, t^t^T, smtNr wt | i 

STC^ | fr % ifT, fT ^TTt> ?TtW % ^"t WTT§ 

*if? ^if%^tr % t%?fr fa?i ^t farf*tsr sttjpt | m\ srg^B <\H 

f^f|3ff % tW 3T»T f^f | at 3T^TT?T ^t ftfa % ^TJT =^TT, *PTtfo 

f ® *f*3T # 'srrat 1 1 f*r% faq w?r sr-st xtfer | fa for ft* 

mterm (^) spt XTt% % ^pTT f*T*TT oTTT I 

3TST cT^ ^ft f 9 t%STT | 3*T% *TPR TTfifT^ff % WTRJ ^T^T 3TT 

■*prtr | Tf»5 arrwr f*T*rc ^Aptt *r ift srere | fawT arn** tnr *wr 

■artwt % -*lf«f^l % *ftcTT | I ^ tV| fasP»T Tt ^5t i?RTT5?t *f ^tW 

^t ?*rr?r *rr (^rt £-<i ■< toW *pt tor* mw) i ^rt%5r 3rT«r*re 
| fo f^q?r tt^ptt % ^spmj *fr *?$t<T $f ^tt srm i 

^ ^^TTTT »TOT I fa ^TT^TH ^tim % *T£T f%«TT «TTST cft 

.tsR^Sf «fFrm'-3TT5TT t, <R?$ srmTTCT 1«?".^ * 3?cTT | 

(&ft f 5 K°) 3TTT fro ^t %T TOTt% % 3*PT *Tf l' * 

«pwt^t (%<at W) « grwr $ t>^ f^^^T3rt ^t i*ftt ®t? €t *t£ 

^ I^^^PT ^ t*T | cT^ t>T*?r «TtTt5T ^JT^T 

| 3T^ Sir ^ TTT5T ^T 3TR*?T ^tcTT |, 3ftT *TT*H ^tTt^T 

^"y^ ^tcTT | cT^ ^TT^ JTT TfftT ^T 3TfT ?T«TT f^1^ « ^PT 3TR** 
^TT I I cTT| PT^T, ^ ^r^t ^T ftnPT*T ^T %?TT 

^Tfftr | 

tiRSR ^TT TTf?T % ^ETl^ STH^ ^ t?R? ^T^ ^TT TfcTT | ft? 

^pttt^t ^TT^rt srt^ ^m?r sr>rreff % ^ 1 1 

f?F^ sir* ^r ^«jjt ^trri 1 1 5«rfa<T, ^ ^tt^jtt sn^ar^ | t% 
w^icT srtt 3tT % 3rrfgr t>?i % ^t^r ^T wt»t fa?f% ?nr^r t 
ITttt 1 1 fqRT 3rT?r^r 7? wr | ftr ^^fw snw srt^: Htt^t^ % 3rf%*r 

% ^t^ T?r KTTT f^?T^ TTT Tf ^TcTT | I 5t?ff ^T STcTT 3TT5T 

I ^|t f?Rg?r tt% ^rg; 1 1 f?r% f^T?T?T ^t % «nf« afh 

f^ f l ^t sTiTf^qt sft 5TT*T?ft Tf cft | I 



fjR*r?r ir*T % 3rrfe fa% ^t sFT^cr*^T 

=3«IT ^'#1 ° X ^TT [1*5 3°K] 

.*. f?TT^ *T<T % 3TTf?f5F| 3FT §Frf?cT = 5° 
^T^H^ ^ % 3TFfe fa?f ?FTf% ^TT 

=3*1 V?'X3*TT ^' 

= .3<IU 

.*. fn:i?T % 3TTfe 3JTT?cT= ^o' 

?T^t t%^?T ^ % 3Tf'cPT ^t 3>rffcT ?ft | 1 

fircv«r ^r % srrfe fa f i ^ faf art?r ^t ^t 

/. fa^TO=R<> *£'== f W' 
^ pfcp T ^ 3n?*T *ttt % 3?*mj= t ^KS 

=*T* 5°V$'X?T* R%°^ f 
= *mt X *V^ 

= 'o^^ 

.'. Or^T^T % 3TTt? % ^T§= W 

• 5r*T*r *t sr^ *tr % ^tt? = m£ - m 

5*rt srorc *t<* % «t^w sr«nn faWT ^ % 3rrt> 
% ^t ^t 

^TT ^ ° V ? ' _X / 3 ° R^' 

= " ~ 



*r ttt srlT t%TJT?r "to % •3*wT*g= 3 ° \* 
Ttr^ *r f"f *r*r % *fcr*r f*F§ **t T&m 

.*. *j*tt*t *r stt-t ^rm 3ftT *rt*j"t %*r % 
wi% st^ttt ^ 3t*t*t *m*r % --jgjTTg— i ° 

— V *=Tft Y "T**f 

irf<? *J*"fo ^TJR TTT5T % S"?^^ *3TR5T ^> "dfcT ""JT^tE fa"f"W % 

■trT«r t%*aY 5rm»ft -jr st arr^TT ^ % ftr^r *rdf fsr$PT srm *Tfft 
*£t"TT t *?"rt ftt% & 3tt"t ^t st^-jtt wft t4Y | f^r^% -r*? q*TT *^r -sriw 

f<f- f-T7*??T TTf?T % *5*?*TTf *TT *$T*T f*€t WTT *T T*T *SfT 

| : — 

^ $T SPTtNr % T^T «TJT 5f"T f*Tf ^ "T^S ^>T*?T | f*T" 3"T"r>*T 

f*?rT 3 | srt*? m f^l I ^ ^ 511 ^ 

t I TTt% ^T % sFTt>a"4t WJ sf>*T *T-fi*ft ^ "<Tt>Rt % s"P*T *t "5T"| | 

%«f"?T f*JJ*TT f***rsr*TT I I 

xtfm % 3TTf? t>?g ^r ^rm t%^T §3tt | f5rcr*f;t 
^tstt *f tsnsri? % 5TT -trwr fa-?r*Tt | -^t ^ % ^rns srsrer -*"* srm 
I 1 "sr^- sptt^ct "s^ fr*TT | *t*t "5*frft TTsrTsr *r *t*jt^ "Tf% | srtT *sr*f 
smt% *?f5nir *f*firt | -f-f smt "rr^T^ *r ^TT-g; -jrt^ t-i^ f (^at -353 ^o^- 

' ^N) I "5*Htt%q *ffTtf*T "Tff">ft ^ TTtot ^r -^*JrT^*f 3TTT f*T"35ft ^ 7lf9r"Tt' 
^RJT-p ff?r-gT "T*TT | I *nf SrZTT»t % "*?t?r | I 3T?ir "f"*TT*T % *5T"<fW 5TT*T^ % 
^-^^T^sPTT^cT *"T1*T "^T X 3T^T5T *f*n?T^"3T % ?«TR *?T 

arerm t|t ^i^ f^^^ t«t"tt *f*c*TT -^tt^ i 
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fdH¥HlfW*TT 



tf*T ?cT**T % 5ft fe*TT f3TT | ^ «TI^T^THt ?t TTTWrl % 3Hfe 

f*§3ff % ^TT sHtTC | tare^T 3rPTT 3rT5TT I fa 7|5ft TTT9T % 3fTt> t>?s 

$ 3rf%»r cT^r ^rcm *t ^t srtt ?rr 1 1 <t*r — 
*m tttw m ^3 

=?[^TffT % 3TTfe fa<| 5PT ^TST 

— Sr*rc!fw % snt^ fa§ spt ^mt 
= -$ \/+v i/ 

fir^ 7Tfw ^ ^*?rs 

=^T 7TT9T % 3TTt> fa§ =*T?t9T - f*T$ ^TTW % 3TTT> t%§ ^T ^RT 
= -<t.°^'-(-$ W9') 

^-T^+^W 

=+r^*' 

*rfiraf % TOref % Tffn«r if sem^mT sjttt j i -h^T - fa-^f if 

3RTT | I 

*sf pr* *r if sr^ ^iftr % sttt> fiF| *r faf*t?r fem f m 1 1 tt> 
T5rT3ff tr fir«T ?ft ^ <t srgsrlr *r ^rt s*ti<t & ?Tftr 

■:*T 3TTfe fif?§ <T *T *f ?5«T ^TT I *rfo <THT ^ 3t ^lM * fa^tufi *r 

^tt ttostt srnr ert s^t smr^t TTftr % ^^tw st*t *f $3r sft $s 

«P*T if fcnT §3TT t I ^*Rft SPSTT 3f t>^T 3TTT ?ft ^ ^T^TT *f ^T *f 

^rftr % tott^ ff3t i *fifr if Trftr *ft stt t wrt Tiftr vt 

qi% SRRTO ^t cft 5ft^ «ftt 'OTc^ ?ft & ^ ^TR *f 

^TTt% ^TT ^cPTtST 3TRTT § ftr*T*t *5TT $ ?> ^T TT% % ^T^ 

^t ^TT ^ft 5TF?T ff 53TTinft I ?^F«r *f Tlfir ^T ^^T^m 35*TT$3if 

^ T tTOUT Wft, <T5ff Jf fiT9T T?TT | gft 3lfg^ an^ITTW* | ^ f^ 

%r | fqtfv ^ BT^irt *r <\ m #m | 3rVc \ ir *ttt ^ <tt ^ t^i 
^ stt^ I ^ stt^ ?r 3rfir^> ^ * *m fir^n t*tt | srt^ stt^ Ir ^ w 

^ t ^PPPt Wt? t?JTT TJTT I I 



& * *5 ftwwi «itt | ftf *r % «rrfe & tft *ifir % ott 
sprerr | i ^ *f* m * f* *r % arrft *r ^ f%i % 
*«r jft v« wi tot | «t fo* * «™ * ^ ^ w 

*m | ^ ^ ^ ^ m * ^ 

qw * *nr «tft g i ^ *r«r * msr * «tf **tto feMt i 

??rf$T^ ^ ift ^ * ft»n m\ 1 1 

^ STPT S WTT 3TR^^ |% *S TH % | 5|t 

TH fc f fa*T ^TT | I (Wt V9, e; ) I 

*r arMt *r sra fas itort I t> ft*rt *«n* ir TTfi*ff * tots 

arr^ % t>* *pt ^ ****** *^ 

| I <TC^ ^ SltV*t *jf * TOtt wfft vtt -tot % fmr 

t>«R ^Tt> % anfe f*% % *tTfff 3fft T>5^T V$ ! > 

■nf%, ^tW TO*f tf f ® ^T ^TCTT | I ^ 3RTT IgcT 

^ $m | *ffft anH % ^ftnm ff srtera* ^l^* 
<=pt*pt *fe irtt ?*ft | wftrn ir *» *t* mrtt 3 ^ 

*Nfr*PT ^ ^TT sn^RT^ 1 1 

q^ aimT fi» fi*r ^tT^tt fa% "j# firfosr 

iRWwrrcra: «rrot *rr*^ife^TFH^ i 
«^tonggcTT ff5wt«n wrar «%fn: nmi 

B|?ft«OTfeWT§wit *Tt«irf[* H^STT^ i 

3T5^k— fw ^t 5T 7f r arrnn jt h^t % 

* T5TT5 afh *t*TTg STT^^T ^ I ^T ^ % f^ «TW T^C ffm | OT*t 

^rtnr srtT tttw ^t f^T ahr ^ % *fr«r% *t ^ ^ ^t^tt | ^t^t?r 

^ ? I TTfer % ^TT^STt Vt T^Tt9T 5^TT ^>T% ^ *t HW ^ T5n? 

artt ?rt«TT?f ^r ^«tt V & tpt ^r tt ^t^ ^tt^ ^ | « 

f^RRt ^t (ott) «m ci^ fft jt ^ Ir ^T^t *t ^t 
■|«tf i wt ^ tjt ^t * srriT «rr^nrt % OTn^rt *t wn 



-^gr , ^ Jr % s*r?r smt *ft tt% % OTn^aflf *pt *thrt wrf^ i ?tft 

311^ *TT* ^T«ft 7Tf9Tirt* "% 3?*TT§sff *>t *T£Rt 3TT"* % 3tt S5RT 

gn^ fo 3tt% ^Pt tttst % h *rs cft *r^t args XTf?T ^ 

3T5ft TTT9T) 5fT?T»ft i <TV§ sf<I »HTT^ & 3TT^T ^t rft 5ft TTTWlt 
^lff?S ^ Tt^T ^*T ^ I*t I "^"^l 3 ^ ^ ^feT *?t?T Sf f5RRT 

&w $ ^ * ai*r *r *r^r *nff *r arot^ <r^r at »ranj etst^, 

^IT ^t TTT5T *T 5Tt TTf?T <TT& §t 3*T% ^T^srt *T£T?TI ^TT^ TTO! 3*% 

«ft& qft ttEt % ^T^srt ajT «rcrn *Tf$3r sc*Tfc, (v?\s) *f *rfe fs 
%r t% at s*r*ft 3 ^ V^ ^ ^rrg^ & ttt ^ 

<*rf^ i *rft f^T tctt^ *r ^t »rot ^t at ^tttt^t args Tiftr ?r *rcr% 
«t* arh afe ^ fsP*r «r>TTg § «Ft *rot |t cft wttest ^t 3ft?% $ ^ srrar 

^t ^TTrTT | fo 3ST *T*TO f^RT5f *f «TT^tT ^T ^>>T <T*?T | I 

fcTHT PT- W *5Tfa % StTTTS ^T 3T«f «F*% t St^T^Rt 

irar^^^-^^^^^l **t *rfr wrar ifm<|vit1% 

STiT ^ ^f tf TTf9T *T ^r^r 5TT?TT ^TTcTT I 3ftT ssrt ff§t *t fTO f*t*rc 
TTftT«T*f 3 fa*TT 5TTcTT | <TO ^TT^TT % ^T^ ^t WT STT^?^^ | I 

1B* 3T^ ^f STT f ^rf^ ^tcTT | fr ^T cft?T WfW ^ *T*T f^TH% ^t ^t 

ftrlnTf srt stt^t: ^ ?t ?ft | ^t fl | l irfc ^iTw % ^rm ?T5 ^t *m 

«Tft W ^t at «ft«nf 3Tt % ^T*T ^T ^TT |t»TT 3ftT qfc S«2 ^RT 

sptIt ^t^r % few ^ 3> % TcTT^srt ^ ir% * i^m 

^tnt 1 ^ftf5rq *rfcr»r ^rfs^ % ^rt?^ ^ arr^^^T T?cft 1 1 
5ft% % ^ g^r^irt ^r |t \ 

^<l ^< ui v— ^rt^r ^?t H"< ^ 3rtr ^ft *!<> 
«Bh-^tsr ^ sJNr ^r^ fo ^T?r Jf ^ *t f^^ ^Rtirm ^n ^^ 

3Tt^ ^f ^t ^t>T Tt% I ' 

^wr^nsrt *t t*rt "ff ^tt wt srp f^^n «rl^n arrJr 

**T1T* ^f ^T t%T2I5T *rtTT9T %^T ^^TTart cT¥ t>*TT ^mTT I 
<|<?ftxttlT— 

1f$t V% 3TT*T^TT ^Tf^ f^ ^tW % *T«t T5T TT WT *T 

tsRir?r ir>rtw ^rr ^tTT i 



V *rft it s$ *V ^<\" wit 5rfcrr | 

„ iAo'^" „ * 

3fY* n <T*r $ „ <|*" V" „ 
,\ <\\ *ret W T*r ir" n'^ y ^ BTT^t srsar 1 1 ^twir ^ff<rc 
% *\% ^ ^ T t%Tir*r srtTOr 

/,5*3 ^TT5T Jf ^ ^Tf5T ^T ^T %°<\\a' ^ *ftlVjm 

^4 Tif?r % g^TTft (srttt *f) ^oys^ 1 1 ^rfsrq 
snra if §t*rT, sr^ 



sr*f^ $*rfcrq Sr v qft <r<?r ersp ^ Trf?r ^rir ^tat ?|»ft 1 far 

t?Tf 7Tt% W ^T 3TR**r ^TTT t 







*Tft <t* W 
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tt 3° „ 


t%| VT ^?^T?T 




„ ^ „ 


3ffTT 






V^T *T 35*^ 






3TrT7 







*T?ft 5^TT "PT TcT ^>T^T | I 

* ^5f>^T%^oqr WTT^t f^^TT^|ti^t fN)5FT% 
*TPT ^ft 5T%t>^ ^PTSTTT ^TT^ t%^% t>lT cft^- fa?|f ('") gj T ^ 

f^TT »mr | 1 

t *rf? srcjsrrej «fft stt? ^ra^Tsr 3f t%^r srro at t^ttt 3r *rc«r<rr 
|t*ft <tt?§ $® ^$Tcrr 3TT srrsntt 1 



% §«TT TTT% ^ t <T5T ScJT |t *pT?t | 3fk VL 
<T5T ?nr 3TTC ^T ft»ft qpfff^ *>T S<?T ^T5T SnTTT *f K «Tft <TST 
| I TOTRT if 55TT TTtCT <tf fatll5r *t *TTt f $ | 3T«rt^ ?TR | | 

«Tf srTTT % faq f% ^TT ^TT SflTT t%?f 5TTT | forC SPJTKT % 3JHT %TT §TTT I 

*?fffo *t * T?t v^ srrt^ t<ft t §wt % 3° arsr ^ | 
«ra 3r fo5TT sst |> i 
W : : : 3° : f?TT ^T Tertsr 

.*. 3?TT ^t t&tw= - \^-= ? °*o'i? ?" 

t sfar tttW ^r sfrfT ttt 1 1 
^tft%— 

Tfc Hf ^TTTT ft fa $qfcT % *T?t ?o <T*T T7 sfTT *HT | ?ft 

br% ftT % ^pffer % T5Tt?r ?r ^tt %t *f 3rfisw gtrOT ^trt i 
^swrer §r sht^t *nffa«T ^t sptt 

ERt— snrt S° T?r 

= \9 *T?t 'io T5T 

3tt?t ^rtssr ^t^t *r g>r t>?tt srtTro 
«-^*°«V+K\/^' 



%<* *rft 3 ^t Tterra^/^ 1 " 

/j» W?t *o CT5T ?f „ «W^» 

,'. v^r?r *r ^t spT fT7TT ^tNt 

3S2STT5T T" ^ TTf?T $T ^T ^T T3t*T SO***'^ i*?' 



^Tf?rq ^t rTT^ TrTT?r= 



^rfor 5t?r *t vs *?t h.o q-^r | 

tq^T *T SS^TST X. sT?t 3* T*T 

ajcTT t *r?t * «?«r 
.'. • : : : ^ ^ T 

,*. <FT*T VT WHl = — 

affc sra pstw (*raNr)= 3 *> ° - vs° 

.'. ^^T5T *T 5f*T = 

v$ arff?!»T «rtsa ^t| Ttft | i 

ssNr *r v% 5TH $ 7*§rct ^t^ t% ^TtWt % 33*th| sp^t 

3OTTT5T Jn«3^PT5T *t ST^: fa* <3TTcT | 3TTT ^^T5T fTO?t % ST^R «TT*TT 
^mTT | 5*rf«Rt iTf ST3TC *T*T * ^T | ( Wt 1° 5 ^^TT ) I 

— «r? 

.*. * ^fi—\ 5TT^^ft+ * msra 1 
f5r^r% t%5 ftaT | fa srw ^t^t vt msra ^tst *f ^rm <rt 
srt% S sre* srf?tff % t%q ? q*r srtr shst ^t^ m^ stt arrm | i 

$5S*T5T ^T %TRT 5T*T ^t TTTT ^ % 

*r|f <t??tt 5sf«rq ^4-t%st?ct *t t>«pt f«r<?£ *t *p | w*tf^ 



tVf fr t>* TC*r«r $|*rf^*rr% w^twRwr 

* sttt r^r | w srtc 1 1 srfa^ *r ^ ^ eiR vrfir* *r 
«rf«rv tff ^ wrfcpra % *w-f«F§ * *t* * I ™* ™ * OT 
gtcn | ^ * srvr fw * ^ ^ *t*t % % *«s*rar * **H w 
<T|^r 1 1 srRjn * f* $«fw & ^wmew tarr srww 
^5r ^r, w ^ «rw **t> <rMr ft tfff*r *t* * sFrt>^T *t * 
frg # ^r *tt OT^r ^nrrtsrB **r-ft»5 3* * ™ 1 1 
*rt>r^r *t ^ttot ^if^ tVs *OTrtr * & 5* **** <r *rtt 
| ritr* pcttt* <r* ^ f * ^ ^ *r*rr 1 1 ^ m w f<nrrc ^ 

wrr t^tt f* u?T*Tfa* ^ % firwr irrotw ft fl y gywr 
«r *ft Gtoirt * i *t% *r <tfe & «t m *r% *t ^t^t t*rr 
grrcTT | : — 

\tt <tt%— 

^ftw Sr ^ <ra «tr ^rr | ? 

^nit^w $T**t * s^rrc $rm I wf^ ^ «tvt tot * 
^>tI $ | « 

. K% ^ ^ ^ *ft <T«T (**T5T *<T ' 

inr *r* ^ % *t«ng ™ ^ * ^ 
^rf^ \ 

\\ ^Tft ^ T?T 

^ ^rr «rr«r?T5r v ^ v c 

3T?cT^ u *T?t T^T 



1 *Cit <TW 

<st ss^rcrm i „ v* t^t 

. §5TT *PT Tcn?T?T 3? <T*T 

W% 5TT5 TUTT <T>f $T *Ft §t t » 

%s ^tar | fa *rr| crraJTtsra; $*r «pt f*re*r?r *rt«rro 

*II«H+M ift ^T«T^^TcT *R5r^T for>T*rT «TW 3T«T^T S^spTT^ip 

% toPT wtrro 5rr?m ^s^Tt^r^ ?n*mT5r jtst^m % sssr *tt 

t>fTT5tT 3TTIT STJTT Sf ^ftf 3T?fTC JTff <Tf?TT I Vf f CT*TOT«r § TOTCRiT«r 

^tt^t ^ttt f?H>nr% st grAtn f(tcft 1 1 

5*T ftt% *r STcitsp TT% *PT ^T^JT^T ^ScC^T S ^JRT T^TT § I 
irfe 5T 9TMt % % ^TTT t%?TT «TR cft aft* *ft §t>OT 

^r ^TCktt 1 1 

$«rfar «nrsr Jf ^f ^t ^tct^— x *rfr <rer 

<TT?§ ^ «PT 3T*TOr«l = K *Tft V«i T*T 
^ff ^T 3F3T — o «TSt <T?T 
.". ^pffor VT5T *t ^F 3>T q?T5PT5T = o Sfft <TW 

ftr*nr % arrt* % t^T/r % ^ ^ ^^^t^t 

= t* *Tft %o tr?T 

$*ffor ^rrsr % arffcr?fr ^> sfar *tt«t 3>r tototh 

= U *ft ^c; q«?r 

^'^i^r Jf sftt>t^tt % sto *rnr 3>T OTHTM 

*t <Tft <ra | 

.". §5TT 5PT *RH?T<Fr=^ q?T 

anrt^ 5*£*T<?r Jf ^rsrr ttt>t «r«r | i ^stt tt% ^pt ^tt f«r?| | 
ir^ % fcrTT ?fV ?tt^ an^t ^5t f^r *ft ^ttHt ^rrff q i 

^rna>TT^Ff % ^tr^t ^t & ^tter ^rsrrot | aft 3r%v 

| fiftfa ^ sra^rnrr srr % w | fsp f^gr *rf?r % ^ o srw % sr^ srw 
siniT^rsr % ??rf^ ^f^r ^ | fq» srr^ sr^r % ^tt^ 



fasnnirfsr*rc 



sr5f»r-3r$nr err^ stpt i ^ ^sre | %Qfaxr ^ srsr ^r 
«er*n»r?r *t*tt?t *ptst*!»* ar^Tr^r % «um T*mi ^tr ^rsrr fa m | €i 

^r xt?si % ^ti ^x <ri*n §t ^Tf9T % 33*r-fa§ % f*nw $r 
trr>*? ^rr 3Fctt t? arnTTr i ?*rf*R sfe «r*r *ft m stssttw $s<tt- 

^rr^r eft srrc* fr ^r ^nr §Rr ^Tf^r i ^sr swr *r' 
iprero =sr w*>m *k ^ *pt ?rm ^tnr i 

trssr ^HT 5TR% 3>t — 

siTO<T?*R?i?rcT3rf*T: a?m?ĕfspt3qT5f«i: i 




7, 5, «j==sptpt % W^tsrtt % ^tp:, <rf^*r, stsrw srk ^ i 

^ ^ ^T=?TT^5rrT | S g ^ *T ^=zrriftTTT^TT I 

c c 

*TT. <T¥I*W^ I **RT SHW I 



3f^^K — *TT Tf*W»T JTcT^T^T, rfWTT>T^ ^T 3TTT «TOT % 

^^T^3ff % cttc^t^ ^pr srtT imrlTTT ^tt % srte % wrt^n[^r % *ws *t 

v5TT«T ?ft I «T5 JTT3>T?T cft Stt^ cTlcWTSPP *T*r *T STST ^t 3T?^«TT <3rtf St 
cTT »TSir *T*T STTcT ^t 5fT3nT I 

fa*TFT ITJ^ — 5FTt??T^TT ^T 3TT Hnr>RW TT ftcTT | ^t 

jTs^t^ ^tt ^SPT^'^ (Culminating point) sf7$5TTcTT | I sFTfcr^T W sft 

f^ g^ftcr^ % arcw T^grr | ssr fafeir «r^ ^ct ? 1 <?s*ra*r *t" 

3 ^TT% ET£T?T STSTcTT 3fl?cT5T T »T ct>T TTfor 3fr?% fa fa*T ?T*T 5FTcT 

^tcTr | i 

^T 3 TTf9T^ff % Jf TSTcTTT HT*T WTcTT | ScTiTT §V 3*3" 

^ ^PTtrTTsrTT % ^ *r *ft «ttctt | i ^ *nr T-THt % t>ttt 
^t ^tcTT I i tfr f?rw Stt TTfsr ^t ^t ^r | i sst>q 

st^t *r irt" ^ ^stts; W.s |^ « §t sttt *r *TTTTtw w WPff ^r 
^rmtcT^tT ^tctt 1 i ssrt cre^ spn TTfsmt % *r 

^Tf^q i 

SST^T 3>R<>T V% I fa *N»T *T fo*ft TTf?T ^T SSTTW f^^TT *FT 
m% | f5T€% SST ^ W ScTCT ^t *TT*T STTcTT | f3TcFt *R*T 3 W| TTf?T 

f?rfcT5r % 3;<r arTcrt | i %^.tt % *sfs ^t *FrtfrT sesrsrc ^ *t 

?ft ^cT^rr ^t sptctt | i s*rf*r<s *Tftr srotrrc % ^stjt *r 
tft ^cTTTT ^t *r*r*r ^rit i 

^^"^ — $*ffe*? ^r ^ ^rft \% T?r srk \° wt?ct 

'«to-^ 5TSSToTT5T ^TTT ^T^ fip ^*ffeW5T ^ ^T ^>T ^TT^ *T>Tt9r 
^TTX° afTX ^ tf ^TC 5f*W? Tt% ^'^'/ | ? 

^ *f «ttjrt |>tt t% ^rtowra 1 % ^ ^r?t ?1 T5T <TC ^TcT^T^T 

^^TT | 3T«TfcX ^TT^T % focFTT Tt^ TT ^ 5t^T *rs*TT^ ^TTT I ^f?T^ ^ 
5TT?HT 3TT^9^ I f^ ^t5?T & fqPcT?Tt ^t, <T5T *Tt*TTf |>TT I ??T% f?T^ 
SR5TT1T Tt T^^TT ^?ft |t»ft | TT^ ^OTTT ^t 5PTf% 3rtT ?«n^ ^ 

^ii «et sf>Tf% 1 1 



.*.aJTf?cr5^T=^T <Us°*'*'X*WR\ 

«a^ri(<|t;o o - <ns *3')x**iT ^' 
.\§Frfar =^o°^'^ 

/.^m>T5T=»^^ 3T5=l*>^ <m=? *3 <T*T 
.•.t>^m?T=H TCT+T «Tft *3 T5T 

sndcj; §*i?<i*r % «t^ «rit v3 <t*t sta *smfr sttt i 

7775 ip&sist *rft n ^ % *t*t*t 5ft f?R9?r *>if*r 

^%°<\%'^e;" 3T«T<TT ^K. ^' | (^t *X"V^ ?<*W ^T f^?TT*T *TT**T) 

^rt?r^ ^ ?m^T5r= r= <r«r= U=; srg 

*?F*r % *TH ^t ap5TT3ff $f fa<I% % STgart ¥t ?T^T 3TT 5fTcft |) I 3T5T ^ 

<twr| f«P 3T€«rt' % "J^t *t^ttt% st^ 1^00 JTrohrr ^r 

*t 3SST*R S6Txft | - ew ? Vi 3Ttf3ff $ «P^ TT^T ^T *TTT Sĕ^SR «PT.1T | 

= <l^' 
= ^°>i*' 

JTTirt^rT wtt arh % ^ ^r ^t^^tt 5ft m z 1 1 <TTr§ 

-£f ^* ^' jtt 1 1 s*rf*rq 3^^-^°»*'=^°^' ^tt^t, 
<sr*r 1 1 



*nr-fa4i« 1 ?f 



m ^t^m «rft v ^*t*rr Tf*$r ^«ptst 

=^ *rft q-?r — ^Tft *3 
sretg; hsitt^ % stsrt ^ ^Tft T$r *re §*ffc*r *T *rft 1° 

q^r srteT ?|*tt i w *r*nr ^tt ttor sft*TTw=3 y» **' 

5ST>pj sp^ trfw ^r #jit¥=!(v ^ 

*r ^dt ^Tf^r ^3 ar^srt w *rnftri* ^tt ^t 3**f*R | 
crsr s*nr?t to^r 3rgaff 3 ^r^r ^»ft i 

<l=;-o : *wv$ : : : srtrutsr «ft nrer 

... . ^v^x??^ 
. .wt^rr^r **>t s?*ter ^tw «a 

= <lv^ sr^ 
— ^ t?t 

— V *Tft % <r*r 

3R TT~%JT J^Pf>T5T= ^% *Tft T<FT 

ITSITT^ % 5TT3 % 3?<rfsR if V *Tft 5 TW «riRT 

sr^cTT 3<t *rft <r*r 

fff$ 3* ^IHTtTTT 3?5T*spT V tf * T5T $ ^TT | 

snrTT ^ STft 3£ T5T 

=p?jtt ^r zrro"trrc ^ster v ?ft 3s q ?r 3r §tarr | 

srtc ^ *rft ^ m 

gsrr «ijt ^t^tt^ ^^^?r w yft m tw *r ^tt | 

3rr «rft ^ <m 

3ft^ *f7T ^T^RtrTC ^5T^T * *Tft ? ?r Sf ^trTT | 

% 1 STft *m 

ar^ 5PT 3TR>tT* 3ĕ«r*R K ^Tft T*T 3f f(tcTT | 

3FcTT ^ *Tft W 

*t*>t **»r srnrtrrc 3^t*r h ^ft V. i * <m Sf §t?tt | 

3T?cTT <l *ft ^ «l 1 1 «T5T 

/. $**r ?rf?r m?ftfrT ^ 1 1 ^ftf^ srf%»r brr ^ 

Trt% *TT*TtrTT ^^?T ^)TW ?T^t ^cTT | Wt%tr j^t ^Tt% | I SR 
JT^ ^STTT | PF ^SPT ^ f^| TPTtTTC ^tT TT | | 



f**r vt jtptttTT ^r*PT wnrar=v nit *\ 

«i *T?t <T5r=c^H <T?T = tfqS 3Ttf 

SI§3ff if ft»cTfn ^TTT s 

: : : ^oo : i\^m 

.*. f**T Tjt%3»T c;°>?o'' JTTT>tTT ^3^^ ^TT 
* TT 

*ffa<W4i*d<<rHHI^*l4 ^HTc^JT^RTTSrW 11« £11 

spprrc— (v<?) art^ ^t Jitm^l if srt ^ |t ^sr% 

iTt^ngarl ark gfr 3rfgp* ^t srcr^ ^T^srt *st =sft? ^fTf % $f «ft 
^rrt ttIw §t 3?r% OTn§3ff ^"t *ft $ftf *ft i jrtqq;*r $ ^sssptst ^t?tt 

STTcTT | I {*°) TTfa fS T^t 77 3T«itq; ^szr TlfsT % tft# 3fk ^ff?JT 
% <T|% ^ ^t TTTST & *T*T ^t TTT% ^T |, $zffc* % >ft# fvf 3f 

>r5t TTfw «t*t 7Tt% & ^ ^tett | srh ^rf*cT % <rt# $*f ^t ^rfw *f ^ 

TTT% srt^ <R *tt ^T*T ^t TTf9T STTST^ |tcft | I 

' 5 * - ^fcT tStSR^T^PTT •TIT^P cft*TT 3fS«T|?T ^TT SJ^iTT? *T*flScT |3TT I 

fa?tH SITO" — 5*£3?T?r srtr s?r% ^ $ ^ 5^ ^ srt 
**rtaft tf st iift | ^t fe^ft*r {z*tzT) Tmi jrartat 
if ^cT^rmt i4t 1 1 ^rf%^ w^t ^JTgri^ ?Ft 3^93^1 ^ 

«r?eft i ft?r ^ ^ ^t TTfw & ss* ^r^ srT^t itejt | g«r €t TTf?r 
^ |tcrr 1 1 ts^t ttt% % ^t? 3?*t ?t^ % anit «4 | mfavr 

9^ ?T*TJT Wf % «1T |tcft | I ^iTf?cT * SETJT^ OTT 5T«T ^ ^ 5t^r ^ 
TTt^T STT^t T^t | S$f5R ^TTT-cT ^^T \ Xlfw ^tB ^q«2: HJf 



^ *t m & V<V<iV, ^ »w 
* ^t% % * *m ^ ' *» ^ 

«T^ tf cT^ 3TT^T *nt$? » 

5?tt *t $3>rer~ 1°**' 

/. «p^ *PT ^T^m= W 

o\x ^tt $t ^^»T5r==y_55_ 

aih: ^t % *W * «fa ^ t ^ w ^ 1 * 1 * 

«an ^t otww =^fryj5; 
$«r*T*T<r *<Mv<«r 

^PCT — 

K*t 35* «FT * ^ ^* 1 **** ^ % 
Vt ^ ^ TTf*T % ^T^t * <nffc ^ 

HTiim t^T | . fc* SHT <^°X$' ^ TOTTt^ % ^ *T 

.\sm% for * tfrf*r m *r m 3*=^*°^'^* 



^rt *t *fi*iTrr=3<> -^ ^^V==w' 

<T?r 

V*1X^1 

^^ T fr>T^m= — 

,\ ^T ^rB^TW 3TTT ^T ifr«raJT?T=^ + ^ ^ 
1$ 3ttt ?ft % *rte f«I^T TTftr ^T 

*fiTT *PT 2T>T = » *ft TST 

5*rftrq ^pffw 5T% »f vs *rft t^t t*tt | i 
<?t*t Ir %w *t Tffir cr*ft «tw|tt 3 «n*ft ^tt *r$crt | sra 
ttt% ark stogtt ^t «t^t^t arsgt cres ft i s*rf^ ^ an I fa TTftr, 

*SRT cT*TT 3F*T srf%5 cTRf *St ^t ^TWJTCt ft t ^-%3FcT % fT$TcT ^ 

|wfin> n : s3r srs^TTir 3 $3 Tsral arf * crrcf ^t ^f | f*rfti^ «r|f 
*rt srcrsrrcT grmTT fa srt%3 ^tr | f^ ^ftr *f ^t 

*m ^t ^t s^pctt I i 

*T^f %^5T *T^ «cTSTT ^TT <rof c cT | % *Tsq % OTT strST Sf 
STTEPP gpWI ^tit | I Vft *f TT^T |T fa *TS<TT^ W*T $ f* *T t*3*TO 

wt aih ttt% 3 ^to ctpct fa*r*T f^r?r ^ttct | ^mtcre <tt | cft 

' V$ $ srRT 5TT *R*TT | fa TSTT^ facRT S*T* *f cTT | wffa cTT^T 

% fa$ror % % t^trt «sf *rsT?T <r* sit 3r ? 3T ^rrarT Sf ^tctt | 3cr?r 
£ argarl if ar? am *twtti % ^rer miTrTK ^r <R sncTT 1 1 

iTft fatft cTT^ W f^T9T T STTcT ff >^?T f>Tt?cT^TT % cTRT- 

«^r ^f ^T?r ir <ft ^nr«r ^rr ^ ?rm ^t «^ctt | i **t% f5r^ ^ 
fa« TO-«r tt | ^ ift 5tt?ptt arr^iPT^ ^tcTT 1 1 ^ cff <T|% jt «p^r ^rr 

1«T | fa 5FTffcnTtT % ^ttt TTT ^t TWST ^ | ^rt?cT?TT ^ 



ffr if *f ^<ft & <rttW*T f 3TT 5TR Tf 3T | 5*finj *ST3 

|| ^rft=s^| : w?t *T *rft *r tttttR 3?*t>t *?t<tt | smT 5 tost 
*ft tt * % ^rmtTTT ^i^R | I srcirc ^t t*rt % ^rt 

^TPT 5TTTT 5TRTT 3TTC T*TT«T XW *T ®\§ % 3jfe^ 3^ T§f <Tf 
STTStT l 

^Ti^— *F 3^#g tstct 1 1 <ft fiwr htt «rtt Tsiar TT*mn: 
t* jtTT ? 

W ?T«TsT ?TTTT0ft ir *TCT3 «TTT «TTOT 

1 1 5STfrrt? ^ *f n *T$raf t>t srtc | i 

$ fT^1 ^T SPcTT *ft TT =: & % Tf?TT | I 

.".TS^T^ & J ^ ^ TRTTTTW & <\ J *RT S% 

TTT% *T «T^T STST?T 2U*TTtTT «TW <TT ^tTT I < 

stt^w ^r-wft *r %m wh *$r ^tcri ^ TWRt % *h 
^srtoTsrt *rff *r itctt I fsr$rfr *ptt srr-*rft & $® fiiR ^tt | ^t^r 
srt *ftT srTirsp^r ^t snrtsrer ^rf^f § <**r *t T>fircr ^PaN % 

vm | 5r"T spt sta st^ ?tt?t ?r$r ^tt i *T>mt % t^pt^t- 

TTSITTT ?T5^-43ft 9TT?^t % ^T^TT % 3TT%fTtI5 ^ T^PT ^ % 
3TFT f5R?f ?T5T ^T 3T3®T ^^T^T ft I ^T^CJ Tff ^ ^cFTT«TT 5|fT 

aTTTO^ | ft> f T-^ft 3ftT 3rM^r *t ^m?ft?TT «rff*if % ^tt 

IT5?TiTTfsrVTT vs, c; ^ ^5T5TRT TTT | ft> fl»€t cTjt % 353 ^ 
% ^TJT S¥T% P5T ^ 5T? % ^t TTSS^ fe?T 3TTT ^f % ^ 

^r ^i^t ^ ^tr cr* % ^tt^ ^r ^rr^ fa ^ i i ott ^ 

^T ^T^ 3t^-5t^T ^TT^TT ^fT ^ f5T ^tcTT | **ffr ^ ^>TT % TW^ ^TT fisT%5T 

^tm ^q ^f * $ ^ stt? % f?nz str: 3wrir?r | wtTv 

^T ^T?T 3TSTTW: ^|cT ^T f?T^T | 3^f ^ ^T^ 5# *TT 
f59TT if ^tt fST T ^f I qf? ^€T ?ft f*T^T ?ft ST«(>m ^t fiRii1f 

% 5T* 5TT% ^ TT 5Trt ^PT ^JT JEHW f S T^T |t ^t | 

fW^TT TTWiT gTTcTT^T ^t f*T?«T-fiTR ^TT3ff % STPTTTOTT ^T W 



| I ?7f7^ 7£7 $$7 777r % f?T<J ^JI^T5T % 777 & 73«TT 3|t *FT 5rfcft: 
c(X% 7E7T^ 375T 3Fl <7fcft | t 7Tf 7 *TT 7TSTW f?7 *t 7ft7I7T 

qi3T?*r «ff *t «TTcTt | : — 

77 *T f77 ST7 *TT7trTT 7?T 7T 3TT?T I S7 5SrT % «r*PT f7vT 
77*7 %?sf f77 «T<7 ^TTTtH 7tT 7T 3fTcTT | 77 ST7 7$ % ^T*T1 ^t 

^n^r f<?7' «5% 1 1 

777 7*7T7 f«T?| f77 ST7 7T7ttTT 7?f 7T STTcTT | S7 STW % 
TTiT 7f> fr»5 f5T?T ST1 7T7tw* 7rT 7T 3TTcTT | 37 ST7 7* % 777 *t 'HITO. 

tW q^ct | i 

777 7*7T7 fa?§ «Pt qfcT STT*: 7717 ^tctt | I ^rt>rq *TT5T^ T77* 
77T 7717* ^tcTT | I 7T?3 7T7-T fe7 % 7ft7f<*T if 7f7 77 577T | 
$7 *t tf7fT 7fcT T7T7T 5T57T 7TTcft | I %m 77T 7T«TQ «GRI 
7f77 7>T* 7T7t ^ff«f & 7f 7 ft 77 7*tTT | i 7fe 7?t ^5TT 77T«ft 57* fa? 
777 7*7T7 fa'f % 7T7ttTT 7tT 7T 3TT^ % 777 37$ 5fc> «1 ^ 77T ^ cft 
$7t *Tft spt 7T9TsT 7# (7fe*7 73) ^ct | I |7 cTT^ % 7^*7 75T STT^T 
^t 5TT7T 5TT 7*7T | f«F 7T7* t^t % qfT7r»Pf 3t fa77T 3T?7T ^t STTcTT | t 
37T^<*T % f^rr fo % =3TT 7T77 f?7t qfWT f^ «TTct | : — 

7JT f77£ §^3 

17t 777<t % T-7*ff 7£7r^ fr 

RTt <777Tt % T7G£ mwi^ cT^ ^T 777 V ^«.cl 

^Tt 3T75T % ?7G£ 7e?TT|f ^T 

^Tt 3T77 % T7^T 7671ff ^T 777 ^V ? 
^ft ^7lf % ^T^J 7StTT^ ^ 

«7t % H«J 7S«TT^ cPF ^T 777 tf o.l 

^Tt 3TET|^T % T7^I 7E?TT^ % 

^Tt 3T^7T % TT^ 753^ 7^ ^T 77«T vV * 

* 3TST f775l7 % 5T7T<7 77?7 7^7T7 ^>T 57*1 ?7T7 ^7 7E77 T7T7 

7T 7f^37 ^t STTcTT | (Nt ^3 ^Ws) I 7T?§ 57^ 7TSfraf f?7 % 7TT7TT $f 

?77T ^7 ST?clT 7? cTf | f^ ^T7^t 7$ % 77T7 7*fT 3 ^Tf7 7gf 
^tTt I 

tBall's Spherical Astronomy ^5 



$*T-fa5T?cT 



5S*T ST^S | fa SVZ STRT pR TR 33 R ^tcTT I <\3t 

*, s> sr^rt % irar^ ct^ % si^r f*R sr |«^Y 
sTtt st«<t ^ * ^ri^ $ & v^ v ^«P¥ w §tm |, 5cwfc i 
^fT ^it «rrt | sTr $4" ifa ^ ar^gre 3rq?ft 3i*r ^T^T-^mr 
*ratfo mf^ «isr s ^sisit sttr *m & ^nt i s«f%rq 

^Tt 3f?qt tf *ft *r«PT SJT^T STTcTT | 3^ ^TTSt * *» ttfl*T ^cH | 

*ret'fo ^q*rft § ?qce *ncR fn ^r *tr stri «trt | st s[fcTf<R 
^ctt | i gfe rnsra «nsr stcRit ensrt «rfr % sns cft sftfo*> 

% %fim ^ gtrTt 5m"rt% ^rtsre *t?r % *v ^ ; v? 

? & v f*n'£ % «R»r»r ste Crer | i ?flfatr, *f* ^tst ^ ^t sTJrtrrAosrsR 
ir at* <r Itcri I at *<?r **t nTirtTT^Icĕi^T Jusra ^rst 
$ <R sr^T * f*R£ q^ ft«n i ?*r cug *rr%foT ^tr-^tt f*R5 q^& stct- 
^tct U f«R 3 ^ aT^TTTT^sr^ snsra «r?t % s% ^tt, <i $ 
^ ^t qrr»itxRtwfw «itst^ *r?t $ ^ *r% sTk st *t^tt 3 Jnera *rft % 

V? 31% |t»TT, ?c*JTf<? I 5* ST^TT STcaST | fa $3 ^T 3**cT *T«T5T 3ft % 

srstc ft?T % fo*rt <t*t*t gt srktt 1 3ft % f«rq ^tit ?rft 

|t ^ctt wff* ^tttct: % 3j^cT srt^c UT»rt^ft^^ ?t ^t ?ria 

^T fa9*l*r ^T^T ^Tf( |tcTT | I 

| W *t f^T% % fair 3iltfafoTT 5f H|fiW f*?TT | f€ ^tfcT? 
% % faq at ^t ft Wf^f ^T*T ^ ^TT^t ^TJT fcR*t ^g^T^T 

^tcTT |, q^ ^tff.^ ĕjjcr^R ^i^rt ^ r f^f ^tt ^t f5T?r^r ^sjth ?tt^ % 

^ fq^T? ?tqfj? 3r«T3T ^ft, q?r ^cT |t I ^TT m$ § V* ^T 

?q<e ^nsr^T f^?r ^%cr ^r?rt ^ffot % $s f*r?r ^r^^ ^I^t | q^3 
5^ f*r?rcTT ^ • fmz % 3rf^? fr|t sr?^ q(cit i ^istjt ^rt^r ^t itijt ^f 
% f?qf (^ct) ^crr | l to % 

f^T% f?^t ^T neqJT ?TR RV ^JT * frR£ Ki* 4 ! ^ 1 ^^ |tcTI | ^ft 

?rr^ feT % TSqJT TTR % ^|cT | | ^f^ ^f ^t % ^TT^ 

f?^t $ *TRt SFT TTSa^T TR fa^T*TT 5TTT cft HT3T f?^T ^I5T^ ^T^T 

% ^ ^TJT ^ ttR^ W ?t^ ' % ^T^ |tcTT | I tft% % ^^T^T % 

^tTT ft» Tea^r ?itsr for ^t tr ^sr ^r sirt ^ictt | l 
TT5JTIT ^TT^?T ?H ^PT pTS^ ^T^H 

«le;^ f o ^t v«it ^rf % fR fir?r ?w ^t TiirtrrT- 



3-3 «TC *T "J*J *3*T"T %^ "?*«£ f^5^t^r (right ascension) ^ **£* *y 

ft-T€ \9*o3 «TT I* f*ft 5RJTT <l*-$o f • *t V«fY ^?TI^ % fc*T "JT"TtTT"Ct- 

csrRirm *f % *nr *w f-r-pt*tr ^ *f*n f-T*T<r *v 

W I ??T% *T6!T"T "JR-T $m *f>T TT?T fa?*T"I *Rt I 

"Tf 3TR^^ | f*ff ^= o fo *frt ¥«ft ^5TTf % ^ ^2T 

f*T"T*: K**^ (TI?T3*M) cW f%cT"TT 1T«raTT«r *t ^tclT I 

"TĕJ *=7"^ | fo it^ e*<f ir sraT^ "t*t "JT"^ "jSPT^cT $ f*3Tt 
ST^R **** "Tsf»lf f cr cT^ % "J-T"T $ ^cT "JWTTcT t%cT^t ^TT-ITllTTTtĕ^^T 
"f>*(cTI | 3SHT q* ^TT'W §*f WIlTT05$f«rc «"tcTT | WlTv <J<tft "Pt lfcT 

% ^it^^ wt srRrto q*F arsr "ft arr^ 3*5 srrcTT | f-*rcr*T "T§ srtets-r 

"TS?cT ^TcT % V frR£ % ^TTff»T <ft§ JTT^tT^c^^ "ATcTT | ! 3*T cTCff 

fq«3"ff<t frsfct S ^ *r m { fc*T frs? ^rar | \ * *5pr *frr 

«n^TtTT^t^r^ ^cT ^TTcT % JTfiftTTTtĕ?fq^ § <\ H\T «TTcTT | t 

fo spt "*t4t fTTf ?T ?C^o fo «4> ^5TTf cT* *tf *"f 

^tct | ^nrSr «i-^o, <\^a <n 3rfsr^ (^rta wt) I ark 
%-f v°i ef-f msrn^ 1 1 -j^ ar^fa- *«i x * V* -M^ X < V- 3r«rt^ 

foT % S*TT"T §f I 3?TT f*T5 fp*TT ^T | fr ^'cT 
«TTTcT f^| ^T «Tm*ttTTt^?T % SmtTT^ĕcW 1 ^TT 3rfsr^F ^tcTT | 
IHf^CT XV Jf ^«?cT ^IcT ftp| ^FT JjmtTTTt^TW 1« ^TT srBr^ ^TT I 
^T 5Tf>R ^rli 31^9 *t* ^^+iV=as«« TT^a fq I 
^c;^ f o *t V«ft % % ^TiitTTTt^-T ^PT^T Hc;?.» f » ^t ««ft 

f$TTf % JTmtTT^t^^ SFT5T cT^ <\$Wd fk* \ M fT«T3 

^ ^sr XV f>;rc ^*o^ 3T«rfcT, <\$w\ ^\ k$ f*r*rc 

V^"ie; *JTJT JTT^ *>T*T ^ |3TT I 

^ftrq *T$ «TI^ ^T^T *TT*Tn f^t % ^TH |3TT l 3Tf 

^rf? ^t2*tt> «ttss^ *in*r ^t ^e.^^^ % *tit ^ fkm srrs cft <r ii^*t 

foT ^T ^THT ^T5T S *^2T a f*T^K^H^^ «TTcTT | I ?»jf^ 

*$*f % %?sf IT |t5T |3TT ST^SftcT-|TT f^5^^TT % f5T*J «T|^cTT 
| *J-J"PT -f*jcT »=FncT % -5ft 31^7: itcTT | -J?T 1$ % %fsT *f!T f?*f*fi**T "^ct 
? I *TfS 3T9T, "P5TT, ^-p^TI cl*JTT *jfffT, f*T«Trr, ^spo^ "itm' Sr"pe f"f!UT ^1*51 
I M &f*ff « fjT*(*r "IT *io q-?r % "J*th i|tcTT | 1 



^T-fa3T?cr 



?T6!HT «rk ^t^*t tVrt* ^t 5r5 *rstt?t % *qtfcifa*Tf ^ 

W$ ^t *WZT tft | 3ft f^5^^rT <TT St«T 3*TT?T lfcT & ^TSTclT §3TT *TT*?T 

*t*it| srh; jttstsT «ptst ^v ? Pr^ «itt.im 5rfgfe 
mfm* Itt «tt sttcTt | i fsr^r m ^«tct w wf\xtit&C*& t^ctt | 
sst sr*r irwm *ts*if$ ^iar | «rk *T6*tt *n«r tfftrcT ^iteret *rt%*if $ 

£t*> **TcTT | I *T§ 5rcT*TT*TT W\ | fo W TT % flT^ T^^t 

q*T *TS*T1T*TR ^t TS*T*T *Tm foT % *T*TT* itcTT | 5*Tfa<£ *TO I fa 

t^ra^ *PT*T *T ST^tTS 3>t>TcT t>I*n?^T qr ^RTT §3TT q* 

s&T %cTT | 3cFT ^t OT*T Jf ST^ 5RTfkrfrT <TC ^TcTT f 3TT ^ ^TT 

^TcTT | t ?5Tt%q 5PifNT|rT *<T*S f* %t 5ft *TS*T*T T% §tcft | 

^S^tT ^ ^5 ^ nT ^ ^ ^ 1 ^ ^ ^ 

iPTST 3 3>T>TcT W ^T f^5^T?T ScTCT ^t 3r?cTT | f3TcPTT ?<T*S <FT 1T>lt9T 

STf cTT | I 

^55 ^t «rft*lt I* srra t fa «re *to ^ *t *Ttntw 
e.* 3r*r & *P*T ^taT | ?w cr* t^tNt trtiro % 1 1 qr?$ 

STg ti> ^Tct spt f^5^T?r 3%* vf>z ^t % ts*t*t *ftnpjr % stttt 

^tcTT | I ^T^ V% f*T3 | fa 3T3T ?T^J ^T>Tcr ^T ^>T 3l^T ^ ^PT 

its«tit srtatsr ^t | ^t^ crt ^f?qcr ^r ^srt^^rr 

% R*5TfcP|TT % q^ ^t srtT I 1 ^ ^ ^ T ^srter^r 

*fa?f ?T <T^r ^TJTttT^ ^ e TT q^ STTcTT | sftT ^5 iTS^T^ TS^TT *TS*Tf 

iterT | i ^tt%tt f ir^ ^jt^t fr *r?t Jf ^rt ft«s «4 % srs^rc ^r^ 
^er^rmt | ?^ ^r | ^^r qt§ tsjtw^m sktstc^ ^i^it ^t 

^%»TT I aprt^ fT^Tft TSJHT ^Tft ^T ?ta ^titt I t%^?TT cTW ^Mt ^er^TT ft 

^ft % wr ^rsr^ q^ itktt *r|t ^t ht^t ^ncr ^t^n i 

5?ft sr^r^ ^ ct«p ^r^r ^>t ^rtTt^r 8.0 sf^r ?r 3Tfsrs srtT 

3T9T ^t»TT ST^ 3T^ ^T^TJT & m** ^JTT TTf?r *f ^TT 

* ^TfTuft ^ art ^rtntw f?^rr |3tt | ^r q>f?7er ^ ^t f^t?r sitT 

Vt f^^5T f>JTr |3TT I W*V m ^T f*<pT3T ^T^H ?T ^t 
\5TTcTT | f^ fr?T ^T^T ^T 3 ^SrtcT^TT ^^TcT % R ^sftcI^Tr % 

3TT5t ITT «Tt^ | I 



fnr cr^ *nr ^r sr^srter^rr *fĕ<Tcr *t*t *t $f 3fk t^cTT | i *rcf fr? 
*<ts£ teptsr ^tct a4 % fa<pf9r % 5ft % *rs*r*r wtnm 

% ^TcTT | 3TfSR7 |t*TT (^sft 2*5 & mfr*ft) \ ^ft <?$TT % 

^fr<TcT ^ § <ftt$ ?ITtTTrTfr$^>?r ^T 3T«rf^ f[TWft *TS*nr qfl *T 

qtd (t*? *tt 3*3) 7|ift 1 f*rf^ ^mt k q*w % ?>ff % f^f?rt5ff ^t 
^rtc sft?% <tt qfr%^r srft (jtsiht srit) ^pt *r*nr sttct ^Itt i ^sj st^k 
srsr ?t?t sft*t §mfs cttjt Trf?r*Tf Sf ^tir cTsr s(q^rft ^smr *rft *t 
srnt ?i«T> sttt frefr % g-jrg % *<r*£ *ro srte ^Tcr s*r % fa<fTT5rf *rr 

apcTT ^T2T% <TT *TE*T*T ^lt ^>T ^HTO STTcT itW tftX 3T*T *<T*£ 3* <Qm 

fft?T TTt%ifY 3f T|*TT cR fT*Tft % Sf ^ff % f**3*riff ^T 3TfcTT 5ftf % 

<TT ITSJTTT *PT*T ^TTcT ft»TT I 

<T^f ?T5£ ^ sPrf?cT^W TT STST ST*TR lfcT ^ ^ ^cTT | *rft 

^rfcT cftf ^t sttctt I aftT **rt ir^ i ^rfa<T ^% ?tt *q<se ^f srmtTTT 
<tt ssr *r*nr fTgf sTTlTr sr*T?T *ts*r *pt sttctt i t> 3J<rc 

^cRHIT T*TT I I S76£ *T*f 01* M&W W sFr£cT?<3 % %3"5T *F3T^r 3Tt* 
5ft^ ?2TR*t <IT ST«T | (^sft fK5 | ^ ^ JT?^^ ?T STl^t 

^f cTT | cT^ 5 <TG£ ^4 ^t tf^ »TfcT *T6*T*T ^T?f ^t tf>T^ JTT% & ^JT gt^ 
% ^T^T ^ ITS^TIT ^JT ?T 'Tt^ Tf 5fTcTT | ^«1^ TTSITIT ^ ^ ?q5ff ^ 

^t sft* ^?t t^ctt | sto w T&mi w ^ <T^r ?niftTT* ^tr 

*TcTT | ST^t^ TTEJTT^ TWT TS^T^ % <T|% ^tcTT | I W ^RT *ft 

*t ^tt^t Tsmr ^tw ?r arnt | i ^t^ sstt ct^ ct^j ?^cft 1 5r«r 
«4 ^t^ q* ?T§f ^ttctt 1 1 ?r 3TT5t ?r «tt m Tfcr »r6q*r 
nfcT ^r 3rfsr^ ^tcft | 5srfa* w*z *J Trsmr h?t *t sriit ^ ^t aftt t^ctt 
t \ f«f^^ *ts*tt^ tktit Trsm?^ ^r ^tcTT | 3t«t!ct ^q^rft nsmr 
^ ^ g?cr T|cft | 1 

^t^t ^Rit ^ 3r«rf^ ^f % sptPct^tt »tt ^^r^ ct«tt tfrs> »rfcT 
% ^ttt 'st §1* % *<re ^rr^r stIt *rs*r*r % f ® 3r ? cTT ^tcrr 1 1 ^r^ 

**\*t % f5TcTTT WST^ *TT sftf^ ?T ITS^IT ^I5T ?TrcT ^tcTT | 3& ^t '^T5T 

*<TtaTijr' 1 1 w?r^t *rf Kt t%^?r | :— V 

TS^TiniTW = ^7ggqj T^r-f-^TgT q*TT3H:H* 

* f %cT^T % 3TT^ 53ftfcTTt%cT ^ SSPHT «TtT ^^TT^cTT T^T 



^pf-tlreHr 

5T* "TW SPffarT ^tcTT | cT - 'SITIT "TcTT | aTT" 

^tcTT | cTO ^TJTITT "TcTT | | 
^T^T ^rtfl'*<«T ^T t>T9^T ^T^TT — 

3T^ STq f%S ^t T^TT ft» ST^ ^TcT ^"cT % t%^m 3Tt" 
1$ % f%f*m % 3FcTT «PT §t ST-.-SStaTO ^tjcT | I w^Rtarror 

gth^ 5ft p ?ft% f>rat ftt% % arganc ?r e? -1 ft fr~*5r ^?tt | : — 
yrs v.^o^ 3 twTr nnr | fs 

5FTf?cT ^T^ 3-TT 

PT - . STR - ' ^lnt^T % f^ir ^T -"T" 5TTO cft 

-_qTifz3"T w (0 

- § ^tttT^tw set *r | fsr*T ¥T 3 *<r*3 %?sr 3c%?st ^t ?r^?sr 
^rf-cr ^m^rr *ptt-- - ' | [ %st yss W sprt-r* (3) ] I ^frq W 
gjtoreur ~r tft f^K i^iM* - ? 5 5f 3 fa?srt T^t ftfcr % spprK ft 
Sp-cTT 1 1 w sr^n: ^ gt sr-crr | f - 

^ ar^ ?r -H (-ft^-^"^t ^ +™-^v _^_ ^ ^ 

— — -*q>* — -ht * ) 

-r*r"T 

cr _ w__ — -3itt 3 *r-|- — ^ ~^r v *r — --m* 

Y "ir * + — (*) 

5; ^t-iiT^ 5t~~r 5? — l 

- ~T — S<T< — = — ^p^_: aT =--j T -- T _. ^ 

- -f5Tq "-5 ^_ ^r T fTf? _, cT fo - T T - T | ^et ?r^TX 

— — ^r -j- srr-T 1 1 

?nft-TiT (?) * sr?^^ "n^ (radian) »f | ( ^rt 

*}^^) 1 ^ ^T 5?T% 5Tf^ TST T?J 3Y30.\9* ^ -^ 1 ^ T ^ ^ 
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% frgt AT^ «TI»Tf9r f?pf9T ST^T ^t ^TT^ *T^ft | | 

*T| «TcMRT »RT | (^slt yss 3<>^) fo ~f sr> iTTiT sfTTf>cT ff5F*T ^ 
*T?TT33> % ST2TfP2if ?T*> • ^° % I© ^Tfa ?T|t' | 

~ 

s*rfocr, *n?t"inr (^) % 3if|5i tst *> v* 3u.«'< & cT«rr 
snTTr — 

ftf *mt^T*T % ^Tf^% T$T % TS ^cTHt ^STcTT § ©t^ ^t ?| | % 

a>*r* t« % stt^T" 3tt^t% ft ^tf 1% § f - *rt ^fr *0 §t s^rt f 

«lt% cttSTT T? *ft ^tf fe*T 5TPT cft *ft *£>' I %® 

•*ft»Tf9T srk sh% t^rsr ^t 3r*"cT7 ^T*rt m *r *t|3t ^t stt^tt wr 
| f»r*r?r fe<pT?r $U ^t mfr»i> *?o —3 ^> *uf>of> ^> 
^ §V spnst srr =T?cft | 1 

3T?T ?CT ^ *T SfPTcTT ?T *f?TcT 1 $4 % TS*T*r fw^t?r arte *qcy 
^ % r><pt?r t:t **rt «thstt stt^tt | totT* TRt^w dr 

^q % fa«r*TST 3TU ^rf?TcT ^ % f^^?f»T T^T 3T'?TT I ( ~T'% ^if^T?T 

^f ^rr f^ft?r ~f % tstt ^tTT^T % Ctctt | i ?ef?rtT siTt^T 
(R) 3t>t ^3 - % «r*ft*"w % v% ^nr ^t f?r^?r e^T | i 

Tcs % T^t^TiT (^) <T*T fft% frT?5T «T^l ^T TTTT^r ^tTT 

^ ^ tt _l_ ^ ^ 3irr ^ 5 * ^tt R t 

?T = ?T^ ^?? TT = *TS , 5*T ^?? %?5 ^ ^=^^t ^t 
^ r ĕT 5ft , . ' ' % *r*TPT | I 



3VY ^T-TS^cT 

(Perigce) y% % 3T?cR *t?s § (|^t "3 <t^) i 

^rfatr srlr jt?5 Jf fft^ ^tnt^ ^"te fe*ir «rre rr tj^ ^jt *flnt?r 

3TT ^TTITT I Tf? <T*?ft % ?ft^ ^T ^^T^T *ft *TTtT t^T^TT ^Tm ?ft 

c 

*qcH: sjtnt9r=s+?fT 
sttt *rs*m ?ftnt9T=*r+ift 

?<TG£ STTTtW *T ?T TTRT T^TT | ?flfatr ;T?>*r*T *TT*ltST ^t *TT *TR *TCT 

*T - + =ft 3T«T^T <ET= *T - *ft 
^fr=TT+H> 3Tq^TT=*TT-jft 

5T 3TTT T % TTHlf ^t *rift~*<T ($) % ^T^cT ~f % ^«TTTTcT 

TR^" *t 

*T-!ft = *n-rfr + ^ ^ ^T (^TT -?ft) + S 3*TT ^ (^TT-Jft) 
«T«T^T 

ST= m+ ;} ^ 5JTT (lTT-?t>) + 3 ^T R (*n-?ft) (v) 

*r*rt~(<»T (^) sttt; (v) ^t^t ?t rnp ^r ?nfNw srrer ^t 
~pctt I w ?t t| i ^ SHt^TT % *w ^i^m btYt: jttsjtjt srtircr 
3r*nrr ^ftq<r f *r % tetptw ^r ?sr ^r^ j> stht *tt s^cTT | i *rf 
spts: | fo 3^3 tt> stsrt" *TRT^*ft' % st*r § i$r qs tft sn c ?r ĕfft f3R%' 

~TS ^§cT <3t£ §f 3TT? fa?T% 79% & STl^ *pfTf>*<ir ^T ¥T 3"fcT 5TR*TT 

«rcj s*r£r 3rfsr^ ^t ^t^TT i 5?rfaq f~f <rcf % ~th % 

fft 3?T$t 8tf f^qT 5TTTTT I ?Tlft^Tti| (^) % *T 3?t 5TTf *r*rt™t«I (*) ^T 

^T q^T SKT^cT ^ & ata *t *t? & 5^ .000 1 
% §f, §*f ?ft% %5T ^THT^W STTCcT j?t*TT I 
^T=?TT + ^ ^ ^JTT (W-Tt) + | ^TT ^ (m — ?ft) 

~ y [w + ^ ^^T (^TT-^t) + J ^ ^T ^ (^TT — »ft)] 

+ J — 5^TV [WT+ ^ ^T {^T — sft)+5^' 1 33T ^ (^rr — H>) ] 

ir|f 5 ^t 1*tt - ^ft a|ar ®>st I ^ 31>^ qt^ 

«T^t ^f ^^r^r *fr stf q^ sF~5?rrT ?rl% % ^q % |t srrtit 1 

— FT^ - ^TT ?TT+* W ^T (*TT— ?t>)] 3T>T 



1 v 

l § ^rt~ ~ 

+^5— 3 *TTX~T [y ^ — t ( — -^)]} 



+ -wht [* m+s ^ "t (it - ?ft)] 



^{~R *TTX^t~T [* ^ "T (*TT — sfl)] 



— -HT** ^ {~T ^ *TT-f-Ti"t~T * ~X* ^ 3*T (" — ?ft)} 

* ^ ~t (%n — sft) ar~ $m | — f*™ 5— ?t *ftf— ~ 

— ; % "TH ^Wt arta ~T 5tfr % *r*~T ^tif> 1 Hall and 

Knight's Trigonometry W) 
**rt "™ q?*ref " 

— { "T tf "X^t"T [s — ^TT («TT — sf>)] 

+ ePT" T V *TT X~T [s ^ ~T (sTT-^t)]} 

_ ^ ^ x - {— t Y^T-h^t— t* ~x=;*r"T (m— 5fr)f 
~fft% ?sr% ~^ " " .ooo^ $ ?rt ~r | f*rt>ni 

*_1TT+^ '"HT (*TT-i?t) + g^ ~T ^ (~-r?ft) 

{ "T? *U+V ^"T (*TT - ?ft) X *t"T ^ WT } 

-f-?q^ tf - v ~— (*) 

~— * ~t ~-fft) x*t~r ^ irr 

— ~t (?rr — 4t + * ™)+~t ("— ?ft — ^ ") 
— ~t (s *TT — ?ft)-~T (™+^ft) 

?srf~ irpcr ^irts"^ {%) *r<*r tar ~*t srt* s*r% 3—$ "rf 

'% «TpTT % ~ 7 at 

^—^rr+^^r ~t (~— 4t) — "^* [~r ^ *rr] 



- -?*rr (3 *T--4t)+-r-*«rt* ~ v *rr" (^) 

m *?*ft wd^rn & ^f?qcr *j*r % f^?m srw *J5 % twt st*t-t 
*rt*fT3T *rr 3fk *w ^f % fg<pfi?r ^ *ft ^r^sr sn^T s?t | 1 ?Tf^ 
q*$T Jf *n % <t?^i^ f5r?r% qr^r srr^ | ssr fa?nPT ? tst-sr^tt (equation 
of time) ^sttct I 1 ^ *T* qr<fr if r 4t <?f^ fr q^ (*T--*t) - 

— ^ht ** *rr % | sftfffu srt q?f % *j<*r^ ^ st^ | Tm 

stf f*?? 3tt sr^ 1 1 f**fo*T 
^ = m+^T^-H*t>*w 

srĕT ^r?r-Trwt^tn-=? ^ ^grr — -ft) - -j*tt ? *tt 

*r?* ^jtt ff sr*** frTT *t*tt 1 1 sfe snjart *f sr 5 *^ ^t I cfr *5*t 

*Y3V9.\9H ?t W *fiT ^T ^T%q ^tf^ $ 7^* = ^ ^'^K. »1* 

3tT *ft qfl ^T 4t TfcT t*?T 3T^ *f gt^l I ! fflf^ 3T?Jiff if ^T»ft £ P^ n F 

«T^^ ^JTT 1 

*fi 

3*3$.^* {*?**"«»■ (irr — 4V ) - "htt "> *rr.f (^) 

*rfe "T?t *-f*T£ o-o^s9V asrU *fr ^t **r*T-- "^l *^/' m fe*rr 
3TT5f 3ft fao ^t *T£lfar -pra 3 % ^Tt^ $T *ti*h *rt*ira* 

tt at 

* *J*T % -ft% ^r ~Tf *tt*T~T *rtiT$r <!£"*!< t° % Nautical Almanac 

*J*"*5 W£ % 5*T *J"T % 3TRT TTT | — 

Mean longitude of solar perigee 

ft> ^l ^^^^" ^ o f<> 5»T^fr «T^t 5TTft^T 

% ts^it^ ^tst ^t ?ft^r ^t *ft*TT?r | srti t % ^^tpt cr^r 

"pt ^t%*T^ *?T?rT5?t ^r f*m | \ ^^^^ f^^ ^t Jr<r % 

T = G-sr ftr l£oo f o 3f^<t % *rg% -rsm-g % f^« ^t 

5fa % TS*TT?| *T^T % f^f ^t ?f*3*TT 5<|^ | aflTT ?i ^PTT 

*fT?TT«^t % fe-rf «Pt *f*?*TT | I 



h'\ 

fc' 

f' ^ ^ht (*TT— -»ft) 

= R *T (3*T «TTX^iTT jft-^t3trT ¥TTX^T ?ft) 

— ^ ^ (^TT ^TT X ^ST X*<\ ° * VW — *>*TT *TT X 

= ^ ^ {*TT ^TT X ^twJTT ^"^'^+jit^T *TT 
. X^T iS«5°^Vi"} 

= ^x*°W< (.^o^n ^t *t+'$v3^ ^itt ^rr) 

= *co^tf 3*TT W + *o^«;^ f>>3ZTT *TT 
/.^T5T *m>^T<*T (tf) *FT ^T 3f §TTT 

(.oo^y? ^trr ^rr+.o^e;^ ^t^r *tt 
= ^' ,0 t^ 5itt tt+^'.^ wt-i^!;'-o ^r ^ *rc (e) 

I^T5T% ^T % *SST*r STTTPiT *TT ^T *TI*T **nfifl 
MX *TT, ^t^JTT *TT ScSTTS % *TH 3TT?t 5TT S^ct | TW?r?t ^T *PT?T- 

^Rt^^T 3THT 5TT SSkTT | I ^ 3TCj;3ff *f I 

ST^ | fir ?ra"-^*ftVTT ^T ^ TT^T SST % faq ?T|f | f«fffi? 
*T^ ^T SST ^TTT 3TRT | ^ §*T ^PT sft^ ^1°^'T*"' ^TTST W 

1 1 % *ft* ^r ^tt^ *rtnrrr srffa<f °, **tt % ^^tt sttt srscU | 

%$fkQ, °,o *TT *\% *«ff cF* S|t ?T*T§T ^f 3rfST^T 3T^% ^Tr |>ft i gif 
^t <T7T sFlffeT % *ft T£ct fc f S '3T?cTT |t ^TcTT | <H?<J f S^t *TfcT 
*gcT *T3 | ^rf5T^ ^% ^nnT °,oo ^ cT^T 9|cT |t S^cTT I 

T| JRT?!RT TRT | f% WtfcT ?T*TTcT fi?§ % W*lfPttwfrR % ^TTT^cT 
f$cPTT *re*T 5TTST3 *Tft ?f sitcTT T|cTT | JTTST3 3RTvT (sidereal time) 
| | *rfe f?^t ^TTT 5FT ^TT^^T^T ?TT ?t «JT^ ^?ft ^TT^ ^f ^T 
^ $ cft % SPTTTRtĕ?r*R % ^T?cT TTT-^^^T ^tcTT 

I I ^f5TTT ^ ^TTiT % FTG£ ^ ^T ?TcT^mt (hour angle) ^TT 

t ^r cTT^ % ?TTifttT?TĕvN?T % ^T^ ?t ?^T5T cT^ t^TcTTT *r*T*T 

$31 1 ^T *Tf cTT^ ^T JTcT^T^r (hour angle) ^ct | I arR^rar 

'JcT^T 3ftt Tf^STT ?TcTf>T?r ^T ?lff THT WTcTT «t?TT f^^R^o^ 



sst ?r*r*r *Ts*nr^T ^sprsr ^t — ktt | 
.'. STW ^m=?TT-^T=(?TT -^) + (^ — «rr) 

= STT^ TT^T + OT^*^ 

5*rt>q; v% ftrs $ *w fa ^ttw *nr>*rn:<»r *pt*t | fa*T 

^TT^T 5TT5T $f 4taTftRT TT% & 3TTf ^ TT WSW HT** *TT5T 3TT 
WRTT I | 

Hifa>T«r ^*rr | ? 

TtJ% gjf *shit htir «ftii?r sriw ^t^ i %q *t 
jtsjht e. ?T c°^V *rr (W tgs <i*^) 1 q,*vs$ fa* *t *r«r 

tf§FTf%*>I«r Jf 3T«rHm *TT (^t T*5 | tT<T *TsFTf% ^ 

^c? for Tt# ^ tot <T^*fr |f *ft (^st 3£) l SsteR 
for Jr anr^T s?t nt% 

S*rfaq ^cT <f*ntt ^t *rs*mfa 3 *T5*r*T aroiTTsr ^ ^ / 35"'$ + 

= ^ ^'^"-^ |3TT I *T*£ 3T^t5T ^T^ % f5Ttr 3TST 

*r*tt tfr ^nr ^rt^ tt^ fa*crR % w ^r ^ s^tt stf ft*T sttctt 1 1 
^ ^'^".* ¥t ^t ft<ss ar^rw wTTt>PTT srmr 1 1 snr, 

^f w ^tw ?«tr = e. TT =; 1 * V 

3RRT9T = ^°*c^*" 

.*. ? 4 «FT ^R^T T5lT^ wtlt9T = 9, o TT o ^o'^" 

^rf?rq ^ (q) % 3T«pnT, 

5rcTSTFTT *PTT I I 9fc ^mt^TTĕSrsR spT^T ^ STCT ^t T*TT | €t 

sffr fo JTrr^TW *rer | ssrfT sT^t?r toi^tt i*r *tt*t q^R<r ^ ^tct 

$t»TT l 

* aT^t «FT5T ^T 3TK*sr TOT^ ?T *TRT *RT | | ' 



faspRTfsr*R 



+ < m / *^ (*"tor *£°e'^") 

+ W' ^X*!m^ 

— -*c;e;o¥) 
} = — ^'^S+^^ + o^o^o 

= + °,^'*^ 
= + •<«<«•** 
= + ** <T5T 

Tf« oTfiW? ^ScTT tft ariTOOT 0? *pfto«r (\) tft ^T|R5TT fr 
f|ST *PftaX<JT TT^T «TTTTT *rfgq I *T§ WT WTT^ T| fo ^J? *RT 3ft TO*T 
f*T5T 3?TT f5PTT T*TT | ^| S*T-fa3F5T ftfcT % 3TT»TT T^TT | I *rfe 9TS 

- i *a 

^ST % ^T T5*TT SnT* *rtnT9T t>^T5TTt .3THT cft 3*»°i KV ^tcTT | I 

: ^rt%^ *rr> ^mt^or (^) ct«tt ^t%s ^tht m*w *r «ft<ft 
foneri str <rt mfc*i>*r 3T^;to Sr fku, gt* sretTiTor % |t»rr i 

ftw *pft^*r sr>£ ^t ^ (curve) 

ST^^t 3 *PM «JPTtaW spT ^ (u) *r q^ | 

?v^.\sst { R i *«rr (*rr-ift)'— *<rV* ^ 3qr * ^rr} 

•'^•r»iV=^^« +^^°v^v==^- o +«i«so o +^ o ^v 

t %%*t <tf?r ar^ | : — 

t t>o *V Jt«t ?fsfTTff?r 3 % fnferi?i ar^t^ % 

|*3*rre ^f *t jtrtjt strjt *r>rro *o° ^ 7 ^" *rr i *r* *mfa % sg?cr 

^ft ^t 3f^T% ^*.V°,V8 TT6qiT STT^ fe?T gt?t | ark W % *TSJT*T 

: ^t?r ?ftqt$r €r Ttlr srt^r o^^^uu ^ | t 3*rr 

^o°.^V**W 3T«T^T ^o^o' STTcTT |l *T<T 

, *ra>T% ^ % smr5T iftit?r *r «rt? & ^o^ ^''.* garr i 

it ■ 



ift *Ms^° tt* fe*n *w cit 
=Hr+\s<; n' - 

3q|*TTi ^T ¥7 *f ^tn 

^y?*.v9K *»«ir (srr-h^:; */) — stt^ ^ ^ ?rr} 

^ 5TTT FTT^ ^ % m?T 3r«!TTfT $Tjt *Tjt <TT *T$ 

*<T ^TTT I 

5*nt at ^ srt^ ^t *r*ct | *rsft$T<*T skw^ktt s^r j 
*=<1<^.HU ^r (*rr + \£* */) (<?) 

qfe srr *t sPT^ o, ^o, $ », s o, 5c*nfe ^Ttocr m$ crt 

*TT?T ^ <TT T, TT 3**TT ^T^-HRT^^ % TT^T 3<i<J ^T STfl*rt % 

3T5^TT ^ I 

i*r mMi % €tt «rtT sriUt ctttW «fr % st T9t 1 1 crTTtat 

Sf «Pm-iRts»T«r % ^ RPl 5t^ §tct | I 3TTT cTTTt^rt ^ ^R-ST*ft^<T ^Tl^ 

% f5rtr. f^5f %x $ ^t*t %?rr ^Tf?^ i dtt *t sft cn<^ f?r^t | ^f 

SsRT^cT % f^TT3 & f t 5fa $ 4t?T 3Tssf | f?TT*T«T *ft*f ^5FTf?cT ST <^f 

for, ^ fsr? ^t sra | faT*r;r ftr$ 3sFiffer % ^st ftfr i 

wmi fesT *rqr | fo *T<rKr4taTor $4 % Ht^ % irgim si^ 
*ft*Trer srt^ ^ ^t <ttt ?FjfFcT <tt ar^f^cT | sjt ft«rT fr§f | s*rfaq *>i5h 
?PTt*T*r % *ft *nfT*rt *tt faa $r §q| ^ tft asr % faq $3 

rf^f f I ^ 3FcTT 5ffcT 1$ $ T|T | I «4 ^T T6?T*T SRiT *ftm3T 
5TT%^^ ? ^>5TT % ?T*T*T»T TfT | I ^ ST^TT % o ^f ^ ; ^ 3m TT 3T5cTT 

_ . ^ : 

t f^«t ^TtW 3^° 3f> 3ftf% ^TT ^TST^ & W ^tir ^t ^T, aftt 
^tfcPRT ^Tf5 % TRt $ ^itf 3T?cTT ?T|t TScTT 3TTT ?T ^>t«r % *TR ^f 
^t ^tt 3T?cTT *TfcTT | I 



arrar | 1 5*%^ V cr^ *PT>*Jt<-T % *rr?r ^jt *r*a %U ^rt *nft<nt 

,W t^RT ^V faf3?T jtcT | 5ft 5g?T f5T ^ <T%«Tt t 
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3T? ^sf «t^ ^t ^tfer *5^"T ir ^*TfTTjft 5rr?ft | (W f^er 1 



qq % 5Ts?i4i rjrriTT ^T^T *TT *t ^ (abscissa) 3T>T X, XI & 
■?tfe (ordiaate) «rr-rr | 1 4T ^t stt^ ^o, ^o, 5* ^Tf3r x^ ^ 
t, tt % «rt *ttt 3TT% | f^ ^ srw ^ ^t f*r«?rr f^T t^tt | i 



§*T-fa;gT?cT 



**r*T sft m T*t | I 3> TT^T^t 35S3faT (vertical) % 
*>T ararc 3 3T>r srte <TT*RT?ft £fasr (hoii^ontal) ^rsrt % w 

SF?R ^ <T?T WRT | I ^ *TT ^ ^T | ^ C^ 1 f> ^ 




^ tt -^ r^ ^ I « ^* 1 ™ * f^ T ^ ?qefr 



fasr*?TTfs*re 



Mtenr <tt fa% t % fatr, 3f\r ^jwtcT^ fem *f \ srt* ^Y 
^tcra Tmsrt % *fte <^ tV§ tt % ft«r* t%*tt ttt | i sat srerr 

|.fT«r t^l *ft t>«TT f*JT T«t | I T *T^TT?T f3TcT% t>?| | sq^t f*ivir 

$3r 3r «r ^ ^ ^ ^a» t* t*tt | t ^fft st^r tt sr^r 3T*r tV§3if *Y 
f%m ^ & srr m ^r ^r gar sr n*T 1 1 ^jt sttI TsjtI *t *rgra<rr 

$ *T *TT STsP 5T STf>TT ^t^T T*TT | — 

srtTm <rt=-H=;.c; 3rh:?T=oi ^ stat *f>r ^Tti *rr 

^t |tTT Sfff«Tq «P ^ U * 3sF *T faf *ft + ?s.e; <R |tnT 3^ 
\ : X& ZW % ^ ^ ^ * ^ ^ * * ^ ^ SPTT«r $3t I 3° %fTlfs?r : 
tR T= + ?e;.R BTTT TT = - I 5*T 5>ff ^T TTT — V3 | I f?rf^ 

V7$^?nifr t>f 5g«iTcT^ ftwT Jf cfr$r<t ^tlrsr ^gr <tt ^ttt i ^»* 

^ftnt9T <T? T= + ? 3ft* X\= — * $.Y I 5t?fi *T ^TT - £ | I S*rfal£ 

m m ^ *p ^sp ^rr fa| ^wt?t^ ftsrr if £fcr*r t^t <r ^tnr i 50 ^trrcr 
; <tt t=-H.£ srtT tt=^ ^rfaq *r ^ *s s§p ^it Yz% wtm* fem 

yf?9TT *f ^«ft ^t>ir T^r 7? ft*TT | V% fsT| ^7 *f> ^ 3ft? 1 ^ *3f ^ ?t# 
; «HPt TT |t<TT, 5c^Tf? 1 

^ ^ ^ ^T ^ q ( Axis 0f X ^t ) 3T|f ^TT faf3ft qT 

f ^rsarr | ^f v% sr^j itcrr | sr>T^r-^»ft^7ir ^?«r 1 1 % 
tsjtit «rtnf?r sfT«r ^?^, artT % ^itt ^tct | » 

iTTTt^r sjht ^ %t T>t ^ <t, tt^t ^t ? ^rt, t%f ^Pt ^ ^t arh ^5 
; ?ocft fcrf«rzft ^t ^tct 1 1 5*rfaq faf«Tqt 3 ^Tw-^fft^^ ^t itcTT | r 

f^ sr^ ir^ | fo fcTf«nff if pt^ qrr«r tftx t»tt ^t^t q^ ^t |tct 1 1 
^ Va*ft <gn ^t ^>T?r «ittwT- v? <r«r 1 1 ^r ^ | f% ^r taf«r 

: ^T5T ^f 3T«T^T fT-^?t % *rT*T Jf Y? TO^ T«TT 

t (Tttsnr ^ft «pt ^htt) 5rrcT |t«rr t i^t sr^R t^t ^5#t tatr irt w^r 
|*r*ftew-l-^ qf?r |, 3T?rt^ ^ for fT-^r?t % wt Jf ^ ^ gftf ^ ^r] 

pT5!TT ^T5T 5TTcT ^TTT I 

| : ; . . _ 

| * jt| 3555rfaT art? ^rlrsr ^rrir t>^ Jf ft«rsrnft Tf 1 1 i^t j 

! «r^JTH *ftTf5T % sf*t 3ffc ^T^T ?f ^ gr^TcT^ T^ ^TcT^ ? o, ^o^ 

V° % 3f^f % f%TT prr ^crr 1 1 



arsr jt^ ftu ^t *im fa *rt sft«r ^sr m mx*rz % fam §f *rft % *ro*r 

^t §t 8(<T-W?t ^T *ft *PT*T ^TTST W Th^J^ % g^T *T"T $faT 

*wlPu f *t arte ts*t*t *rf?*rt if **fMT«ft * $ q?r 3t«ptt \ % fmz *ft sf?r^ *^tt 
1 1 ?sr% tw km^r % ^uw *ft sf<tt q?m | *rm'fa srrc?ra<f % ^sr ut <tr- 
«r* *t *rt>?Tt' spr sitjt ttWsr %**rsmr mv amr t ^ ^r?t yk q*r 

ari^ w srrar | i ? gf5rq *r§ ?m*T %*?*r ?snm' % Tsmr *r*r % sr^m^ 
5i* i\zn 1 3ft *r *J i*i st^t ^^^'^? i fa*5ri3X ttW^ 

% s^e/^o" 75 | | f*rf«TQr fJTT3TT5T ^T «T6ITIT *T?T H&W ?M 

ft t;'*o" 3T«T^T q 3T§ ETT S3T q*T 3rfa*?7 | I irfe SSTT *I t«RTT 3 fa*TT 

3tt«t ert ^t «tt *r$m | fa *TRm*r its*t*t *t<?t *rt ^«r% srta mT-^t *r 
snrrr fo*?T sirm | Arcan^ % ^sjtit ^i^r % swh ^tm 1 1 $4 % 

Wif % TSUTT WTT5T m?T^ % t%q ^T^cTT *flT S^TT 5jtf m ^I^T 3fk 

qf^SJT % **rrm' *f *rwm ^tst *tpt"* % faq[ Iwrr «pt *r*$re srsrm 
*nfi^ i *Tf m^ % ^?TfT*ff *T *q*s ^ttt : — 

^rir q*r mcTerT | ^?r *m*r ^*r% *t *ret 3 ?m ^rwgtTT srsr wf 
*T f?r^ ¥ftTt?r ^t^t Jf ^ 1 *. ^" ^t ? 

? ?r *Jt ^ jjfm % ^£ 3i!?r qr | ^f^rq ^ 4\ faf«r | i 
«7t\wt Jf q>q» ^t vsfr* feif«r ^t ^r^rt^ioi-j- ¥ ^-^ t^t | i ?ht%^ 

?TTf^ift % %5FT ^^t ^cTT ^!?r ^cTT I ft f??T *TfT *r*ftf^OT-|- ?A ^ % 

5r»r«TT 1 1 fasr % * Sr sr^t ^r^r-^irt^^ir ^t feiT garr | «r^ qm 

TO^T | ftr ^ fdf«T ^t ^T5f 3*ft^*T \i .Y q^T ^ 3rffjsp «TI ^T 

*»T I § | ft> \s % ff?T ^ ^ * * % f^| ^t 5ft ^tfe | 

<3?rlt ?t \3 ^ % % f^m' Jf | ?srfaq ^rf f?r^ir | fo ^ ^t 

*T5T SPTt^*F4 u.v ^ f S ^T | 3ft^ V *4 *t IT^ 5t^-}-?K 

1 1 ^rte *T5r-^t^iT + T?r % 5r»nrT 1 1 it| | 
3*rr>rq i\ ^it '.i^l ^t^m ^rf^ i ^f?r^ stott Jf f<T-^t 

* f © sftT ^TTB% | ftj cTTT-^r?: «t ^fft Jr' JR^T^T ^T ^m^T 7^fTT | 
*PT | I T^TT^T Jf tT^» ^giTT^T 3T?9iT | sft^ q"^% 3$ %W 

^r>«rt xm 5TTfrr «rr q^ sr? fa*rir f^r Tm | i 



tamrRwrt. 



% #5ffTT % H$ Vt \%. *?t StcTT f c»* SHTTT *T HSJPT ^T5T \% *rft 

\o.* <T*r §t»TT I 

<TTf§ SHTPT ^T Te«TT *PT5T WTTcTl^T *TSmT & ^tcTT | 

sr<rr«r %*rRrT *t?rfa^ % *<\ t$?'*X' tf % *\x «rrertir tow *ra 
*fttfere ft c^°*o' g^f ^tsrr 1 i 5«rftrq *rrTcfhr to»t *t*t *r ^n^r^ 

JPTPT % %m*XX % f* | I 5T«T ^?TT?cTT Jf VT 3TcTT 

jtcTT | cT5T QW 3 ¥ f«TO m ? o T5T ^T 3TcTT §t «TTcTT | arh SHT 
^TRTT Jf i H^TT ^T 3TcTT ^tcTT | cTf STT *t \ 3Tf ^T 3TcTT T?cTT | 
l?rt%q 5T5T ^*'**" W 3T9TT | cT* tflRT $ 3Tg ETT ^ <T5T % SPNPT 3TcTT 
<T%TT I *TTTcft*T *TS*m ^T*T % ^TTW ^ 5raTT TT^3T $ | *TTTcft*T 

irs4*r «ft?t stott % tstit *n?r % «rnt | i ?*rt%tr arte ^tt^t *f TiTcrtir 
irwtir wrsr <i^ **t jo.s <?*r+5 *r*t ^ t*t % ^r*r«r«r ^ttt i 

it| %. *fer ^ ftrcz 3.v % ?rm?r | i 

fa wRm % *iwn^ ct*p *ft pt«5 ht^r ^i?r ^ qw 
*3r stcrr | wt%q n ^r-^ ^t forz *t£t ?s Rtto 

¥5 7lff fT gVT |3TT 5TTT I 

^*rfc*r *r *t*t=x. ?«; f*r° 
$«ffw tr ct^ *t *rsinT*»T$r=^ w<» 3*= f»r° ^r° 

.'. ^5T *T?t ^T WT =H f?To §o 

3T«rf^ ??r ^r*nr ^ ^t *r?t Jf \\ ^st^t tro sftT ? ^ 

^tTT 1 

HSiTT?^ % STR ^ft *f 3ft ^t «T?t § fa?ft 

8f t K srsrcrc Pttc |q jf crt TOit 3ftr stittt ^t ^rer? «ff ^ ^tt 

^T ? ^ ftT ^*f?T 5PT5T ^ ^T ^T *ftTt?T t^U | I 

^ 5?tt TTf?r % Ht 3fi?T qr I ^f?rq fHn g^rr tt«t^ ^rt^ 
«rra ^t t^sJt fcTf«r 1 1 f^er \* ?r sr^s | ft» ^t ^t ^ ferfa qft tt$t 

«lft*TOT* q5T gj^ sjocfi fafiq ^t - vt | I f^S ftcTT | 

fr U ft«r Jf — v* «rsr % 9rT*rq ^t^t snrteTw ^fT | i ftr Jf 



smt^ gsrr ^ ***f faf«r ^t *t«t *r«ft*r**r - vv» srfqrc- vo ^ $t 
«tt^ttt «rt— 1% % «m*r»T | i ^ ^t^tt^tt ircr | % 

/j * TCT f*H3««S7G£ 3T3*T 3»T5r + ( — ^ TTTCs) 

*q<sr sRJT^rrsr =1 *rsr rv f*res+H fjTfra: 

^ *r*R tftJTf^T % 3fw ^ % &TT??rT-^ TT TSTrT WRf tf 

fref?*Tf Jr itirr «tttcrt^ *re % ^rra^ sftT ^r % £?ref ^ 

8rfHWf | 5^Tt%q ^T5ft 5PT 3>M %w£*R STT3PT *PT*T % 33 3T§ 

3T«m <T*T 3T%^ ^tTT 3ft * fw ? * tfr ?5 ST^T * % *PTR | I 

¥$farr %Q ^TTRT 3&TSft ^t £r<T-*Tft Sf % TOiT V^ f*RS |3TT 7|»TT ( 

«rt^OT 5 i ?«rf%q %t ^jt-^ ?v3 w * 
<ft& |Wt i fd%tT srttt ^t ?mft if f*r swjt * f*RS 

it*TT I 

^^T"^ |^ TO^OT 3 3ft flipr fe*TT |3TT | '^PTT 5RPT 
5f WT ?P?T §t*TT ? 

73% $*ffc*T *T ^TO ^T?T 3TTTTT WSW?; | I ^¥T% ST^TTT 

*T*r stpptt ^q i 

t>o ^t U 3^TT *ft 3PrcTJfT=^°*$V'[^o qo 
^ *FT *TT*PT *ftiTfT au^ /^" 

= ^ ?Tf?T+^ *' 

.*. ^t 5FTf?er ^rr=r ^c^^k^jtt 



f«f *t «r*n\*rtai9r * Titsr % srRrar |, ^rt%q ^ ariter | i 
*?rr srsmr x pt* anfcr 

= *YfcK*X*W° 
= '>*o^ 

'/■Jwtto =u<rcr 
snrnr ?f ^ $m i <tt?§ w t>?r *nrtaTw- t% faz § 1 

^TW if STHTT 3>T TRPT 3>M=$ fiprc H 

spjpt % s?rfe*T ^rsr $ wttct^ ^t twtit «grt *rt $tm «tt^ % 
t?rq 3 tira st^s srU ^rt^sTT ^r ^^fff% spttt r f*H£ 
<rf%®*T | ssrtspr, ^t Tsirir xtt srasnsr «ttccrw % tsjht ^tst *t ^?tt 
^t <rt$ §ttt, ^?rt>rq sranr %' tf*rfe*r % *r*r*r ^ ^ *ret 3 r $ ^srtt ? * 

f*PTff ^ f 3TT I 

^"fc*T % *TS*T*T JTSETI^ JPT?T ? ^ ^T — ^ ^TST ? 3 pTO H 

pnrr * v$ Ottc <re |t<tt | btYt ?fsirr % * ssptit fw 

* * *feT ? fiT^2 ^3 ^tcTT | I *T§ ^ %\ % STPT | » 

5*rt%q ^«PT5T *r ff«ffe*it<T7Fer ^ *rft t«t | i *t§ Te*m srnPT *pt*t 
1 1 *sr*it jttsts TT5T *f ssst *t>t spt «rrsr^r *r ^gtt ^tnt i 

^ *r?t=^ Trsre ^ft+ ? ^rrersr ^^^) 

/J ^c; ^R*T ^ft=^c; ^ft + «dL JTTSTsT T5T 

^ ^Tft W (^TT^) 
= ^\3 ^?t ^ «RT +^ «T5T (m^) 
= ^ ^Tft ? T?T (5TT5M) 

* ^f«T (Refraction of light) % ^TTnt ^ifer ^% ift f <T§% 

^Nrr | f5r?r^t ^r? arnt ^t ^nt i 



w?w *r ^ f*RZR ^rrer^^^ ^'?*" 
IstSTCT. SStT^M 3 §5TT T!f9T U ^' swr | I 

sron 3 g*TT ttPtt ^t ss^rsr x *ft v^ q?r 1 1 
5rsr ^° ^t 35* x ^ret q<* $ ^tctt | 
wu° „ * *r?t q*r ^*tt 

3ftT 3</ „ «i «T?r V 5 ? t>o Jf ^tiTT 

„ ? qw s fao fr |t»rr 

.*. W^y' *t ^ ^ ^ft q<=r 3* fao if itrr 
arsrt^ «prr q*T spf>*r?r=^ ^rft q*T % <-tT*TT 
. ' . 5?tt ^t srt^m — R q?r % <5pto»t 

«rR^rc» ^r ^insT^r w „ 

«T5^r * „ >X „ 

t^t^t „ v „ ^y. „ 

"f'***T „ \ „ VQ „ 



$srq>T*>r ^ „ ^ „ 

snrt^ *T*ffa<r $ *nft 3$ q?r ct^t Jrte ttt% ^r ^?ir §t ^t i 

t *t"T TTt% S?<T $ T^t | fgfa(T 17^ ^ | | 

*at ^t *rrerrT<»m: «t** ^ 1 1 ^ ^rr^ % faq f *ta Trf?r *t f^| 
st*t 1 3Tfmr fr qn *t %?tt ^tt^ 1 

fC£*T<rT=^ ^rft ? q*r 
*Tt?T % 3fcT «UT ^TTRT *1 ^Tft 3$ q<-T 

*r*r ^?Bffm=^ «rst ^ q?r 
= V^ q*r 

Sr<? q*r 3<w<srer=Y «rft y q?r=^yY q<?r 
q5r:v«^ q^r :: 3« arsr: frfit9T 

<*1 ^TfT | | 



r ^Tff^ V — 9fe SPTTT % wttW *T5T % ?qsj *r*T «flT ftv& 

T Wan^TT SST g-iT^T mtcOlT TS*T*T fM «TTT ^TTT ? 

jrtatw^ 75 ^wcrc 3fte sw* arsrtsr qt 

^s^jt q>r *qc£ *ib!ti?0 jtut*t % ?q*e jts*tt?$ *r f*ns \^ 
qt§ ^V*t? i dta^ 3$^*r $ «rcrarcT t*tf | fo smiT if fT^?r % st^k 

STcH>T«r=1? ^JT— ^ fao 3* ?To. 

= * ^ST ^ W fro 

arat^ §iffcq % i ^ fa?r£ 3* ^q7T?cf *q*5 *rsqr^ 

S>TT I qT?§ §jffcir % 3<T*T ^TTTctY^T *TS*Tire>T?T * *TJT ? 3 ^ fcqfo 

3*tar | ^rt%q srmn *r *q*£ tot^ % *rmft*T jtsjt^t^t^^ <h 

fao ^ ^To+^ ^ fao fco 

= 11 ^rsr vsl f*R£ v£ 

33#?T SPTTT fc f*T?T£ 3^ 3qT¥ qf^ | ^flt>|^ ?q<^ *rsm?$ 

sprrq % *q*j jtsst^ Ptw ^ §qis qtĕ |t»tt i qr*§ stott % ^ 
tktt^ % giro srndto *s*ro q*rw <n ^t fw *rqfe §1erT |, 
5*rfaq % *qsat % *riro ^ q*t «rft ^r <i ^ smrt i o Thhz 
^ %qj^ |3tt ?|qr i 

«m?TT % ?nrir ^r wtei fs q^ ^t ^tctt | i ?«t>q ?^trt srrrm? 

t ftf ffTTiff ^TT ^^T ^T | 3T>T t>T % qf^lim Jf 3ft qf sn^rr 

l ^r^TT ^mtsrsT %?r q>T?rT 'srr^ r 

^ (REFRAGTION OF LIGHT) 

^r, ^?r, <pN, 3T5rTO ^ q^i^ | ^^r^r srq>T9T ^ft srt^ 
^TT smiT | t ^f«rq; ^ .<nwfa (traosparent) | l ar^ sniT?r 

^ ^3TT?rtiT (homogeneousj qT^?f-n q^r«f ^ ?l^5rT5Tt?T qR?w$ 



$lf-faSl?cT 



<T5F«r Jf STTcTT | 3S«fit fe*TT T$t T§t ^5TT srt q§% qiwl* T?T«T $T 

^tcrt 1 1 ?s rc?TT tt m& 1 1 ?s$t $s 

% ft*«rca?tim ^t tht fmr | *i srrcit' ^t §t>grT % f«RR 
% ^ret wcfa ^t sr^sr srrc qf crr | i fa*ft % t«tt*t srt* $q*E 

?«TMl t 9f T 3T?cR Tf cTT | I ^-^>Wt ¥7 V\V* 

? i q^§ f ?r *r*r wrst ^t ^t ^ % v% sttt 3facr 1 1 
%**r sctitt §t ^srrer strtt fsrcrer sottlpT & tsctt | i ar^^^ % 
foq ^ stsr *tt sst^t ^t ftTr :— 




qrsft vu f *rr f*r^rr?r p Jf ?s st artt W fa fq*rrsr *pt focRT 
irrq $t sr snJrf?r=r |t<rr | i qtft f*RT *r t>«rw q>t fq>T ssrt m% 

5t 1 $3 *R f<r*mr ^TT f 3 ^q STTT ST^T^TcT $t»TT 1 ft?T \\ % T TT qf» 

OraRT | i Tf? qtft ht *r t^ fT 3f wt arro rfr t & *r cts? sr^TfaTcr 
*r?err | 3r*r?cj t| q? crr | fo itt trwTsr % q* % fosTT^ ct*f ift q|^t 
1 1 q^f qrjft f*RT qR fo?rT*r qit fq>* *s ^t q^ q?cn | fo arsr 
f<rsrs *r ^sr t *§r sr^rto ^|ctt |, q^ g$ s[t ^ttctt ^t T^t i ^r% 
ar| 5Tf?s |tcTT | fo ^r ^r Tf? fo?°r ^r ti ^ f^rr t ^tcft | cft qTHt ^r 

f TT ft T| TT T R9rr ^ ^t ^Tcit | 1 



vfk **ro T?t*f fc<<r *r t vr* ssnrTcitT Trc59fa t$t«t ^ ^ lr 
snrsTcrta TR3sfa <rt«t «r «r Jr t $ 5r%w t>*% t *t fcsrr $ 
^srat |f * t>?| % 93 ^ ^ q^i^ ir fa?*r srictt | at sr m ark *r t 

t%*<T ?rmJTT^n: ftcft | i tf T T^t sttrTcT (incident ray) t 1 *rfcTcr 
t>Ror (rettacted ray) artT * «wr «Ft f^*fcT foT*T (emergent ray) *>frcT | I 
t fk'i sr t srr *r*t (Normal) gt ot tr <r «r ?it<T *Pt stttict ?>r 
(asgle of incidence) srt* ?t T *rr vtT ^trt ertlrcT <fft<T (angle of refrac- 
tion) *>^r 1 1 «ttw afrc *terer f***ii ct*tt sr%?r tV| t>t ?r«r q<v |t g*w 
?r T§5t j i 

srrTTsr arte *fa?r t^W $ srt ttstt spto §tcTT | ^ sft% % 
% 5Tf z fm\ grrerr j — 

STTTTcT ^t<T ^t ^«TT « 

«rf< srrTrĕT vtor ^"t 3T, sfacT «pt *r aftr #mt *t s 3r 

tffacT fWT ^TTT cft 3T| cfi $5? ^T TOT^T *T$ |t*TT 
3TT 3T 



:sr.; 3t*ht »tt 3r— «* x 3tt ^ 











«^» ■*" 





3T % «nr^ & * *rt en^ 3s«rTT fo ?t <ft sttstt w 

fj % HTTT |t»TT I R ^T T^TTT *t TTT59fo <WT*ff % % 



(index of refraction) ^ct | I *r* sr^j^r <TcT% <nT5tf * «RT^ % 
<rm$h> T5T«f t sttctt | cT* srtarcr r^Tir 3j>T snjarrctt | srat^ 

*f%cT STT armcT ^TI fr STST ^tcTT | I <n?§ ^ ^ qr?T«T fr «T5T%* 

<rST*f 3 WTcTT | cTST Z% STRT § fX |t STTcTT | I ^ Sf 3T 3T T5HT ^ $ 
T?T«f *T | f^T%CT 5T 5f *f 3fcTcT fa*<*r $1** ^t 3ftT ^"t *rf | 3fh *r 5T 
% fa^5T *>*?§$ 3TTct *n=5T *t |T ^t »T*Tt | I qfc ST^TST *t fcm 

5T 3T if ^^t f«*IT T <T ^t cft ^ f Jf fc$TT T *T ft 

srTTnt i ^>§ 7tt??t^ T^r«ff $ ^jtcn g^rr s^tw fr*r fa*r ^sp «tt $£t §f 
tst ?r sttctt I sfc f??ir srr* cft *rat sst t^t *r srts wt sttctt | i 

^ *ft f f^ f$ clte TRS^ qr?T*ff % ScK f 5ft TOT? 
STJTHT^cT?. I I 





















T 



S S % ^t ^t *r stcHt^ srr ^t 3r>T g ^ & f| tf *r srcNto fa | 
at §r ^t fc f| ff % ^cHi^f *r stt ?T|3r ^t ^t sr^cn | i <rctsTT ir 
tlrcr «rr *r*crr £ fo irfe sr^r^r ^ ^ *r ^t ^t artT f| f$ ^tm f 3tt 

S ^ ^ ST^ «P^ at I^Mt 5|t f^9TT | f Jf ^tat | <^t 3T^ ^ lft 
|tcft | 3Rf^ | ^ 3ftT f T >5T % 5T%9T f^| ^t 3T «TTcT ^tiT ST^T | 1$ 
% ft ^ ^ 5 ^ t>V^ *TT*T Ot^TcT f^f TT lft sPTcTT | I ^rN % ^PT* % 



. * jati X ^T ^r=tsr x fk 

5HT fa 

awr — —=• — 

*1T fa ETT 

fe?T n% f*rs ^tcTT | fo *rfr q^ rero ^ ^ & ^tt tst*? ^t ^t 

*cTJTT*g STT §t <T|% §T T5T«f & cTW T<?TST ff % ^T 3cfafa fST $t 3ftT 
Hfe >?T |T ^ f^ f| *f «TT% ^TTWt f*T<T 3FT STnTrcT ^ TT 3ft< 3fcTcT ^ fa 

^t a> ^ qr?m ^r % ctW Tsr«f f$ ff $ «tt^ Ti?ft Prt ^t TcTJTT^ 
fa-fsrr ^ttt t 

sirtrlT* whrt 3?N — g*ft?r Prst" *t ^t sr^m gs^t t* *ttctt | ssNHr 

faxtf 5TST ^TcTT^TUT *f ^TcTt | cT5T S**f 3chT ^TcTT § I 3cTT ^"t 31^%^ 
*Nat 3cTT (Astronomical refraction) .^?r§ l ^TcTl^^ ^T ^RcW & 
5ft% cT^ STT *T|f | I t% ?<s^t ^ |?t 3Tf£T^ ^tcft 5TTcft | cT& cT^t 
srTcTT^rciT TcT^TT ^TcTT ^TcTT | IS^Ttr, f ?T *TcTTT*iT SSTTcTTT ?T|t | I 
SrotSTTT TTS § 3TTcft |f 3T3T 3IcTTSR*T T* ST^ST ^TcTT | cT^ <T|% *gcT 

TcT% 3 «TTcTt | 3ftT ^zff 3lff «JSsJt % Ot^3T T|^cft 3TTcft | c*ff c*ff W 

^ ^T srta^ ^ Scre 5f ari% % sprt <t§ spr afta f f s sr^cTt gf 
2**t <r T§^cft 1 1 ^tctt^t^t Jf *tpt ^ |tciT 1 1 ^ vz 

«T|^ct f^^W 3?t 3|f f?WT ^"tcTt | 3*ft Jf ^T>ft«T fe ^ cTT | I 

ff>dt cTT^ & ^ti f^T"JT cT *t f??TT *f ^ cT^ ^ftfft 3TT^R ^ ^TTJT 

^r? *RTT^*r 1 5T%?r ^ctt | i ?«rr^ ?r ?^r^t tt^ #at ^r^r v|cft i w 
& |kst % ^t^t 5* cn» frJT<JT ^>t ^tcttwtw % f«r?^-f«ir^ ^t Jf ^jtt «recTT 
^|it jkirt: ^t ^tctt ^Tcft 1 1 f*rfrrq f^iT *rt mw. ^ ^tctt ^Tctt | 
ff(% fr|T lf g cTsp ^ ^rmt | i f ?r % ^ f^?| ^ fcT ?t?t^t | i 
a*£r «rit ^rr^ qfcTr | fr? ctttt z fr f??rr 3f | i ??f? 5 fc ? ctt ^t cT % 

J^Ppn^cTC ^t^t 5TTT cft 5 cTT* fem Jf cTTTT ^?T 5T*r ^ TfaT 5T^ f^ffW 
$ l^T %Tf.^RTT ETTcTTSRT ?T |tcTT I ^TcTm^ «PT SHTT^ VZ |3IT % 

"jp ; . _ 

* r>*Tf ?r .^3 f^9rr ^ cr | tt?c| cT ctttt ^?r^t | fa> cf ^ crr 

*t°T ^ % ^TTfT?T I I 



*j*f-fsrarer 




5 

<tt* m sro OTr^T crr & % $ t*it bt^ ^tt^t TOtfara? ^ $t srte f b 
^f t |«tt ^ Tfcrr 1 1 % sf$ns ^shr % *n*r srotsrta Frs qpi jritct $b 

*pt qfrmw st 5 t% % stt* | i er 3>r s*rre f rat9r m 5 artr 
?rm?r fa * w 1 1 t>s *ro*r ^«rta fte firtasr *r t^t § g*T* 

ara *r^ ^t i*rr $tTT fo tortt % M ^snrttrta fa* 
vt «ro sm?r *rgt 5r$f £taf sft «nro* *f starr ^rffe i w^twq ufc ^t 
tojr * fiw *mr <ft toijtt 3f f b ^ ^rat 1 1 ^ 3* qrMi*<t 

* R. S. BaU's Sphcrical Astronomy page 120. 



ff# | f>S% 3TPT <T%TT t% % ^TCir fa*ft <TT* *T *RTt9T ft»fRT 
3TT5n | 1 q§ HTR"ft *PT*T VT § f^^T STO ^TST*7«r $T 
V» 3% «nt % ^T^ % ^TTT^T ^t^TT | sfk cTTTSTttr *o qjRff|5 % *PTPF 
|tflT | I 5*T% t>?!T 3TWT *f f 3 3fcTT $t «TTcTT | I 
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\* STMt & f%^ft 3T^ «PT *r«TT«T ^mt^T S^T ^t 5TRT 5fT *PPm | I 
*rfc? tsRTt 5TR ^TT STO ^TTST $o° §t <ft 3T*TPT SRTT9T ^o 

^PIT I *ft SSTPT t% *t STRT § fa 5ft ^TTTT 5t*> f*TC % OTC t>^rt>5PP 

tt) T$*rr | 3*rc>r *<re art? *t«tt«t q* jt ^t^rr | artr *rfs sro ^rcrm 
m $ <ft w^r ^f?r s' ^r arfsrv ^t^ |t«rr 1 1 *w ^?rf9t 
V>° *r 3rfg^> ?t §t ?rt srfa \° Terrw % faq t" ^r jtar 1 1 

Src?T<TT % f^ «T| TOT %=TT 3T^^r ^tm f^ ^«^t ^ «ft5T | 8fR 

l^rTO *f jft% Ir cr^ <r?r?r-<ra% | f^^% «ft | «ft «prt 




| I *Tr*T *ft TV **T*r ^«T (aether) & %T *T *T 3TT5TI | W OTT 

**rr^ sr s*™ lr f* ff 3 arrerr | aw fa 

$ot 1 i w tit fr v V * ^ ^ f ^ T ™ * *fc f S f S * ^ **** 

^t f^TT « <5T $t 5TT?fY | I 

qfc *T ^t *T gt 3TTT *T ^=^T, V B=fo, 
^ ^ S=3TT t Z-*T ® ^ * ^""^ 

5ft*p5 % argSTC 



5L5 J* .\w s< 

*ST S 8T 

tfr xr « Hrgar 3 

5HT 3 _ 5*11 3TT 
^TT fc 



STT 



\3!TT^ = ^T 3TTX 



^T 



fa *T 

f$ x fe x s*tt 5 =spT x srr x sirr arr 
t| Pttnr fa*ft *t qr$rsrr*r ?cr?t % M st* 1 1 spfr ^ 
^TTsrrTT fa*NT fa$?r armT | — 

irfc ^TcTT^Tot *lt^T «Rt ^T *5TT f 3TT TR t%ST 5TT*T faiPPr 

«rjt ^> *t s*#t *rr %*sr | q^?§ f5fWT hr?* q^ j^rt & f*r*r ^terr 

WTcTT | cft ST*T!?r ^t t%^T qv *cTC §8* *cTC it f <Tcft || 3TTTT ^fft 

t cr* fosft ^tt % wjtt^, fe*m aAr ^ct ^tiT «r?t &n % 5qfTT^r 
$tct 1 1 

S*T *t ?fi% % $5T $ <ft SPSS fsF2TT 3TT S^cTT | — 

«PT X 9T X 3*TT 3TT - ^ X 9" X ^T * (^) 

3T|f *T, STT 3ftT ST sFJT?T: fatft ScTT *t fes*Tr, ^srt» 3TTT gfrTcT 

^tw artr sr, * ar*p?r: qs*t ^t te^r, sreS' ?ft% % *crc % ^ctjtt^ 3fa 
*fcTcT ^ ? 1 $cr<?r *t ^ mSr ?ctt Jf *ft $t*r | srnr: *crro % 
^terr | ? ff%<j t ^Tt^rtir fas ^r stg? Hcrtw *ft | i 
sfc scnt *?t ?|fr ^crsrr *tpt E-htt %m cfr ft>T^ *pt jtw gf 
tst % sth % *sf t«tt ft*ft i tt^t *tW b ^r st§f | r^r^r q* f^or 

<T?ft ^cTSr ScRt ^ 3PW: ^ctt gf ye^t cT5T % 5T fer?g q* qj *rft | | 53 

% s fk*% tt ^ w q* *q?r^r | i fo<«r s fa?§ <rc f3r?r *f 
^ct> | ss*r ^cTTt^ srr 3t>t f^^?rr ^r | i jt? ^w^stt arsP ^^T^^T?ft 
fa«ir ?r f 3! ?ttj ^tt |t ^rrcrt | sjsRtct ^ t>?| q< gft srftfr *t«r 

VTcTT | ^ ^ tf ?T ^ % ^TiTR *ft?TT | i ITT^T ?ft T| 3TT % ^TITT^ |, m 

%^or ^TerR^ar % ?r??r 3;t^t% ?ctt Jf | fkm ^tctt 

t ^rt ^ir ^f ^«r€t *T«n*r ferr | i fw srtrc fffTir crt % sr 7^ 
^j^ctt | 33 *rrr*r 53 f^| tt ^ip spt ^rt ^^t^st ^r 3 ^tctt | ^ 
farr ^t ^%cT ^Tcrt | fasrJf f*TiT sr^r ^t srra *f q|^cft 1 1 nf? sr 
^t ^^ffcT^ ^r ^t cft *rft ^ 5T ?r ^tor crr^ ^t w*z ^rcrm ^tcrr 1 1 

^% ^T% ScTT ^ ^sP ^t 5ft STtTT^ir ^tctt | cTTT 5«4t cTW % ^ 
Tt 3Tt ^tctt | 3* 5ftift % ^ lf 3tt ^tnr ^tcTT | 1$ *jftfcr«T 

*m& 1 1 % 5rrRft ^r ft)«t % ?q«^ 3fh jt«tt^ ^ 

*t ^rmrfr ft ^^ert 1 1 ^^rt *t ^tsttttct: ^ ^ 1 1 ^ ^ r 




qft*TT af TTTT «TT*T <ft 3T (^) 3^ ^ ^ cT^rfa* *rfcT TT^TSr MV S> 
Wff % 3T^T STT^ cTr (STT) 3T*rfa ^t 5TT^Tt%5 1T5T 3?|f 

^ 3^1 % ^rt^Y ^T TOT f3TT I 3TT 3ITT * V* ^t «T^ % ^ 
^tuT <T«TT STT, tH ^T% $ <ft 

3TT-5=3T (*) srte fu— *ri=m (srr) 
/^=3tt — ctt (*) fa=srr+3T (sr) 
<n?§ ^t x sr x 3*t stt=Pp x fsr x ^ht 5 
*rfc totto % *t 73% scrc sr§<r <tto |*t at s?r*t t%^m^ stpt: 

^TH $Wt | *T=fo I Wt SUTT 5« 

5TX^TT 3TT=fa X«Tf ? 

= [st +ar (tn) ]x«tt [an-m (*)] 

= [stt+ST (m) ] X [**T 3TT x *tro <rr (*) - 

qft3iTT srrx^r m (*r)] 
«t^ 5T T (3) srgcr «teT srt* ^i«ft«r th * | ^tw? <tt (*)— * 
m (*) sik^WsT (*) — ? 



/ . ~ x ~t stt 

|- = [srr+~ (err)][™T 3TT-CTT (*)X^~T ~ '] 

— ETT X"fT 3TT — 8fT X ^TT (?) X *t*~ 3iT + ~(~) X ™tt 3TT 
WtPp ^ <~ cTT (~) aft* ~ («r) % ~ 

(coenicient) «rgcr ®teT | ?*rfĕ~ ®t? T*?T | l 

/.o = cTT (~) X^T 3TT — ~ X™ (?) X ^"TT STT 

• 3TT cTT (?) 

' •~X*>~ 3TT (^r) 

~ (?) ~% 3TT . . 

ar~n — 7 v = m 

~ (srr) ett v ' 

~fta~T (*) arrr (;?) *r $~ *r*rT"t<>r ~ ™ ~r st~it | f"J$ arr 

?r ?t i 

~n«p"f (0 % ~= — 



?trc~— . 



*m arr 



V(l-3~* srr) 

X ET X "TT T 



~ X ETT 



^sr^"^ ?t\ 



W> X ET X "fT * 



V(" 11 X ST * ~ ^ H X ST * X ~fT * ?f) 
. "_(_*_)_ 1 TXSTXggr * 

' 'm (m ) ~ srr x V (" * x ~ * ~ ~* x er x ~ «t) 

9§t "rt^ ~ ~fHT ^^«T ~ STsrre^ ^5T?T -~it"™ (differential 
equation) | 1 qfe srsrcr 3?tt^t% ~t ~ "tet* 1 sttt ssrcr «r 
~* ~hfa> sr ~?r f«rSt ~*r srte 3~f~ ~™ ^r*ft~T^ ~ *ft~ srt' 
fc *N ~r~f— p~r (Integration) t%~r ~^r <rt ™ftfa<sr g"r?aT — r>r ^t 
— ?r ~ sr? — t | 1 <~ ~ . ^rr wr^t *t* ^fs~f ~r t~ ft | fo ~r 
' ^T *nrto"T Sr ~ 3ftT err ?t ~T "f~uf (Variables) | f~r~ q~~; 
,8*??? ~cT T^t |t ^T?~ WtT* ^ *TcT ^T ^t^-bt^ T~ !T|f | t% 



<T^t fo*T ttjt <T* WT | I 3IT^ *ft 

*Rt*^«T 3>T ^5RTT% q*P 3% % f?r^T^T 5TT ST^T | S*Tl«T 
WT ^T STFT: 5^-3^ 5TH |t «WT 1 1 

w g f _p ? ^t * *H ^TCT 5*tm | ^ t% 3 *T ^TT^T 

q«4t ^t %^TT I I ^ *ft *TTfT | fo 33 *t ^T* Pp^T 

it ^t $t (wi *r gnr sfen | arto % 3rfer* *o «fHr | i yft 

^t fg3JTT 3T*Tfa ^ ^ooo wt^r I, ^ = ™^=^ +-r 1 ^ 

^ yo o o G j 

^2 | t% 3=— 3fa ^PT, ?C^Tf? ^ ste | fa Btf «TT 
qo 

€*tT.t I ^Tt *iWTI % 

ST ^TT iT ^TT (STT) 

sr (m* ~sr* ® st*)* 

= ^ ST g*TT ?T 3T (gT) / + l{ g gT* ^ 

= i' * S 3 3T ( STT ) f g g.ETT.ST ^TT * cTT (g T) 

j — ~ ^ ~ J <\ 

^ g T (STT^ - 9* ^T* ^ (STT^ 3*TT* 5f)* 

stt*t ^% <tt ^t^t ^ ^Itt — 

<t=<t*<tt?t+<?>?tt 3! t (<j) 
5r|f <r ^ttt <e ?Ftf ft«rT Tif9nrf | arta ?t s<t*<t ^retirr | i <t srtr <e 

$ JTH JTWST % 3TT?t 5TT *pffrr 1 1 

%%^t TTT«F <S*rtfatTT *t *S WTI fo*TT t% STmTTOT STCT & ;ft% 

ct^t srarretor | st^ ^ ^t ^r^^ ^t 1 1 f?r ^5T?n ^r ^pt sft ^ arr?r 

|3TT 3?TT ^?T^T% ?t f^fTT ^T5TT | I ^ ^TT <TTT*T*r 

^rfff ^ ^r) ^ % ffnr t ?<p3T t^ 1 1 



«Pĕ^T % TjJ TPT ^tct <tsctt | fa fr 3TT?ft |f fa>T<? ^TETT- 

3 sr^^r w% $t ^ *r st^ srmt | arh *|t fcsrrT <r&«ft 3«r ^ 

Xt Tftft t 1 

TTT 5TT ^ T ® q* f«FR«T | 5ft ^ fa?§ T^C ST/fit |f | I 




^t f^TT=* 8=*> 

c 

*T (l+w) 3Tffa> 3S§3®teT | t*TT Pp t^t ^TSTRT 

«T=«!T»TT(f ft«T— /. ^ *T = /, S ^ gr-f ^_vT ^ 



-~T 3r=ST X "~T *T ~T ~~ T (^+^T)=gX^T ~T 

-f~t 3 -raieR- EfT -^-p* | I 
-~ | fo «T 5ff~ ST5T gtcfT' | I *-t%~ 
5JTT (cT+cTT)=-~T srX~>"t"-T ^T+^in ~X~"T ~T 

— erx~;t~-T ~t+-~t 
« -„ T ^^.^ywn^rr ^=£TX^T WT 

tengar ?r -> ^ ir, 

-~T ~T _ 5_ 

-~T ~ ( * +"*) ~~ 1 + ~ 
"~T ~ 



^+B> 



q--- ^ -T=-~T -T +^-~T "T^^J^I-^ ~ T ) 
* ~"T " _ / « ""t* 

~Y+® ' V (1+W)* 
"~T ~ 



-~T ~ 

V{y+T3+¥*— -} 

~f~ Bt-T | l«tW? Wtf ft"T ~T -~-T | I $ft -"TT * 

tH""- V V(~?t-~T* ~-M®T 



__ (sr -Jj_f^ " 
~V((+?~X^' 1 ") 



T * Secant ¥--f W'-"gr I -ft' Cosine awt" «T tVit- 

^t-r 1 1 ^rr -t -ffiH-er wt * ""^1' ^ "~" Cosccan * 
j~~?~ -M^-«r -t *fi--r "~r snr" f ~~ T """* 1 1 



=(sr - ^ ?r {s-®-® jt} 

(?-s) ^ *t-?s (sr- ?) *t 
=7*<r* ^r+^ s** 3 *t (*) 
*rf<T^|t ¥<T*j>Tii*r§f <t=(et-?) (*-s) afVT q;= — b 

?s $sr ^r stctt sh^^tt $ 3*rt *nr*r |t sr^err | sr* q srk qs % 
^ 5trt §1 i 5<t*t srrc srcw N" % |t sr^crr | f*m$t ^re? amr tf 
armt i *rt* «r| «Ti*rr t*tt | fa *o° <sr?t|s % m7sP»r <rc 5r«ifo 
frf ssrre ^ o ^ ^% qr* % ssrrc % *ptt*t | ° arh ^crmt % 
*cT>r awr: *o"-oi- srh ^o^^ 1 1 

^ % 3T^tt st sr*ft^*T *r§ §q; 

ffT *rct*R*fir *r t 3t1t q> % tr sP*rer: ark o"'o^e;^ 

an% 1 1 5*rr%i$ Ko <Er° sfh ^o f^ % «jsrre 3^ $t *mv\ ^er *t§ 

*f «ft sr^ | fr 5«t5rq w cre *§ct «t?t ?r §t 

anrtg; irfe ?rr, ctrt fEFrr%^r % <mr *t ^t cR" cT*; f *ttt <rc tft st? t% 
% ^ti 5 rt% sr*cft i 

*rt> jtcttw vso° 3rfgsr> «r ^t srfa cti<tsf*t Jf *ft 5r§cr sr?cR ?r §t 

WcfJT »5T TT«T 5TTJT?r % f?T^ *ft% t>T% ^R5T ?PT 5r«T>T ^TcT ^t^TT I 

% f$H? ^c;^-^ ^TiTT STTET^» ^5 ^tTT !W V ^t ^fT ^T 

|TV (Cocfificient of rcfraction) ^ | | 

% (*st Ball'a Spherical Astronomy page 117) ssrtr #f>«ft 
* Ball's Sphcrical Astronomy ?^vi 



% ^ % argsK sc<> tjto anrarir srtr 3° 5^ <?*r<tt *cttv r«o<>^^ 
Stm 1 1 

fa**r?r art^ *ttt^ 3ift%faifT n tft ^t * apnir | 

T^g ^^T^t irtlTWT «Tff STTTO^ ?rff | I 3^f %^5T * 3?ft ^T ^ ^ |?TT 

*=*</''* ^ (?r— v*o^ ( V ) 

f*r gsr Sr 5«° *TcrT?r ?r*f> t^cittt s?mcn5Frer ^terT 1 1 ^r 
$er $ tsrfcR % tt?t <it% err^r ^rr §q sY^t-st^t ftnrr stt *rr>5rT | wttr» 

TcTRr $o 8TW % t>TC ^t% T* Wt ?T* ^T T^Tm 5r§cT 3TfT 

T$f §t% tt%*tt 1 

STTsT»* 5T«TT TTgT3*r % % ^-5T5?r *T ¥ft % Tt^TTTT T" 

3rtt Tf ^rrar | ) TVg & m ^t fsr^TT % *nr % stf ^t srrat 1 1 
% f?rq 5ft $3 t^t ssttttct fa>TT ttt | ^r% yrsst % *tr 

5TR% % t%<* ftf<TTf iPR T m«T> 5TT5ft | I ^ & cft^ ftfcRf €t 

v$ vt srnmt | T^ft art* fsft ttrlnff & ^ ^t Tsrerr^r % & 
^tt st^ctt | jtt> ^ppt arsriur ?|?r *m m artsRrg' ft i ritart <tfcr if 
?t IwrraTart ^t srrajrT^rcTT T?#t | i 

q^<rfir— fcn crmi^r *rtfq «rt *>rf ^rot^^t % 
*«rrc 1 1 strt *pt*t m^ Tcttct «jth *t?tt *nff q i jtr «ft 

^T 'PTO JTcTT5T rT ?«TT?T ?T aftT cTT f«TT?T TT ^T | I 

^ST % 3T3^TT ^3% TSSTTST ^TcTt^T |^ 

T+T ?<T* -T+Ti ?T 
artT <TT+T PT^ JTT+U ^T 

cr, ctt cTT^ % ^«rT«f *?rr<T *rr?r tlr^ «ttjt rft ct st«=^tt ^ srt^ 

9 ^T-T^ <TT=^ ^Br = R Wf9i=^ (^o°~3r) st^ 
JTrTt^rt ^TT Tt*T«=R (£o° -3T), 5T^ ?T ?arR «PT arsatW 3T | I 

t+t T+q? ?7^ 3 jt+^t+t ^ ?rr 



ufe 3r t 3fte tt % tt?t 5ft %s & ^ri^ 3n% | sc«nfacT 

frdr 5tpt cft cft?r arsTTcT sNt' <T, «5 arh ar ^r q^TcT (linear) s*ftsr*oT srr 

grRTT | I % 3t tf>?T cTPtt % *<T*S ?TcTffl $ 5TTT 5IW ctt cftT 

*PTtaR*r fa*r ^tt^ tw^t <r, <t> ark sr % s|5F <srr^ ^tt sr^ct 1 1 




3 s ?=*r wt^t ^t strc *twr ^rr 

3, <r=fsTTcT5T % sfi*TST: 3tTT 5fair 

3 * 9 * *=irnft?re *rcT 

5T=ff OTR *FT «rCTttcR? 

^=t>5^tt ark Trat^TT ^tt ^t *rrm?9 fa?§ 

cT=*m>rTTfa*fsR % g»T*T cTR spT ^«TTT 

msirT^rrr^t^rTT % tot s*ft mT *t ^cPT ^ttt 

tTaB^ %T SrtTOT 



l^r^O* ^trr— ar^i^ fa?|3fr" % fw «r«r sjt |t 3* ^*r% ierw1f % 

*ft 3T^r % Tjai^T qr, <E iSTT^ 5TT SPT^ | | 

fW *T ' * »T 3TTT *sT 9T ^ % Wf ^TcTtW |t <ft * n + ^ *== 

wtt $r> *r ^t frerr?r jt arte ur ^t ^re ^crt^r *r | art 

c" 




t>cr ^ 

w=qwrt q»r etst sm=q^f>r$r 

^ST ^TT=?TTiftrTT |rT ET, gT=^fT?t 3fYT 3TTSP?ft*T ST *T 

*T=3tTT *ftW ^t IJV %er9TT5TT S^StlPI TT5T %?rft %S51T5rT 

^=*r sm^r q>r ^w^rT^r ^t=s wra q>T Q**far*> 

^=T>|cT^|tT tnp farg ^=cTT7T 

sr *t OT=<prt q>r srsr 

3T 5TTcT $ 3TlT <E W? 3 *T *T? q> *q* 3 *T *g<T Bt* % *TT<T 

st? ft * smr eft q- *r *th $ m m®i % i q^g * *? frt% * 



cfr*r<t <tfh — % vsx sfk ^fk^ *t <fr %sr?TT^rT3iY & 
itptt^h: fcr f?«rcr 3tft cn^ ^> *q«s ^^t^r ^rr^^?: g^f?r 3» gi^» ft*T 

t ^asrrar ?t cr cri* 5fsr*r ^anr sr cr stYt s IsmraT % cr m% 

IX 3tR 5f5TT9r sr cr 1 1 

^ <r=^ <r 5T=3r — ^ 

ST cT»ST ^T+^ <r=3TT + 3> 

srsr fo> ar, 3tt iJWTrarat* % srsTrer srte t ctt^ tft iFTf?cT { i 

Tfe T 3TTT 3 cT % ?TO ?TcTT?r *T 3TTT ^TT ^t" cft 
cT=5T+T ?«T* JT+q> ST^ 3 ?T 

sftT srr cT=TT+q ftt ^r+q> ?rr 

.'. *T+7 ?<T* fT+<T> T + rET+T ^ ^TT+^ ?TT 

^g- cr+^r gr=3r+3TT 
vfk q> *r sfrT <?> *tt 3^^ ©t£ % $k*t ^tf 

fe*TT 51R cft 

t+7 ^r+TT+^ ^ Hr=ar+3TT 

m, ar sft^ 3tt % ?T!?r ^sr ^ str^t ^«ttt>ct ^ *r qr 

*TH 5TTJTT 5TT SRTcTT | 1 7> ^T TT^T *ft ^TT^T §t cft qfT aft* cTT^ % 
*T«£ TcTm 5THT qft STTW^cTT Tl^T I 

3ST^*r % faq 3FcT^T5T 33^% ^ cTT^ (i8 Andromeda) % ^cit?r 
^t^T 3fte ^qTHTT 3rfcTftq- ( Cape of Good Hope ) ^t %55TT5TT3ft % 

fair% srsrisr arircr: m ^^*;" sttt art^ 33 *W 3fsr*r | «rTct 
1 1 q?pft ^sransrr % ctt^ ^t <zf$m srafar srsr *mftfrc q^ «tt 
.^°*o'3" afte Iwmi % ssrt ctt^ tosto^ttt Tcrro ^.°*'R*" 

«h^^^^+^^y" 



^f!T % «FH«T 3TT^Rft3T f<T¥f ^T 35f3T f $ 3TTT 3TfcT ftf <ft§ 

arr^rsrta fqi^f ^t 3^*t s*t*t snr§TT ^rTcrr | f5r*r *tto ^pt 

^ McT^T 7T 3TT STTcTT | I H*PT ^T^T STO ^TcTT^T £o° ^tcTT | I TT^ 

*rf fss |t i^t | % *T5£ ?TcTt9r ?t ir«n«f ?rat^T % ?r*rT?r artg^ itcrr 

| I *fT ^cT^TRT W | ft f3f?T *m *<T*£ TcTRT £o° ^tcTT | 3*T ^TTST 
^TcH % ?TT?T*T ^tcTT | I ^T^ % *HTT 3TT^T9ft«T f<TS =FT H«n«f 

Tcrm $0°^' % «TT*PT ^trTT | I 3T«f ^ |3TT fa> f3T^T STT 3TPFTlrffcT 

*FT ^5" f?TfcT^ ^ITT |3TT 7fcTT | 3T STTT fsrfcT3T T WfJ % 
STT^TT ?ft% TScTT | I *Tg STcSTST | fr *TT *FT k*3 fST%5T & 

TI^ T^cTT | cPfft *T *| 3S*T |3TT TfcTT | 3TTT 3T*cT % 8W*T 3TW cPF 
33$T &5 t%fcT3T ?T ^ <qf^ «rTcTT cTST cI*F ^ <TfcTT | I & 

epRW t^UTTT feT*TT?T *t * frT?T£ TT <H, ^ T?T % *T*TR 3Tfg^ 

^tcTT | i st stsctt spt ste-sto qfcTnr srrc^ % f*rq ^ §tct gtj *r«r 

% ^cT^TST ^t cTl?5RTf^ *lfcT fa*FT?FTt ^T^t* \ 

W$ ^T ^TcT^T^r 5TR^ 3>T ^3 *T| | [ ^t ^THt^T^T (?) ] 

^TT^CJT (iRWT5r) X^>*TT sr^TTWK^Pt^T sPTffcT 
=^>TT ffcTT9T - 5£TT 3T^f3fT X ^T 9PTf% 

q-f5T ?TcT^T5T, 3T^t5T, sFlf% 3ft^ % JT cT, 3T, 

^ sPTT^^TTT TR fa§ STIT aftT f ® 5Tf|T TR 3TW TTT 5Tf|H 
T^T T ^T. f?T 5TTJT cft 

qifan t=wt 3T x ^itt ep -h^crr ar x ^t^T (t cr) x ^t^T *P 

STSTPJT 3ft^ sPit^cT t?TT T 3TTT T cT % cTTc^Tt^l^ 

sTTcT f«FT 5n«f cft 

5TT TXcTT (?r)=^t^T 3TX^5TT ^X^T (TcT) XBT (t?t) 

^ ^T TT 3T*cT ^tct ^T «Ur TcTTST ^tcTT | ^Tt^T^ 
«TT T=^T ^o° = «|; ^T^T ?T=o ??rt%q 
VtWT (T cT)«- - 3T X ^ ^ (?) 
5TT (JT)« ^T 3TX^t«TT VX»TT (?T ff)Xm (?T ?T) 



fajW5nftpr>H: 



, * cTT ( *T ) 

cTT (?T — ^-^ gr ^ X ^ T ^ z) VV 

sfe jtctw ^ ctw^ nt% ctt (w) *r ^ *V ^cttPrt ZfW 
cft % *qr*£ % % eprsnr ^ | ^ ^rt^or (^) «p T 

grtgin «tst ^rw faRT smr cfr sttct $m fo % spn^r 35*reTt>rv 

5rcRTT5T t%cRT 5J? «TTcTT | ) 

SST^OT ?-~f>TUft *T STPTT ^ 3ftT ^TT^JT *T^ Sf>Tf?cT % 

3TI3T^ STTim tfst>Tf?cT % f^?T ^T ^t StTC sPTT^cT 3fY? 
SHH *T*T *Tsf>Tf% % feiT ^ ^t ?f§TUT S7Tf% ^lctt | I sr>isft ^T 

arertsr ttw t>rt sttctt | i 

,*. ^ STsT>TfccT % for 

= - .V - *o 

^ ^TcIT^ |"l ?Srt%<T ftng ^tcTT | fa> JTcT^ £o & 3rfsra> | | 
*rfe JTcT^T5T= S.0 -+-5TT, cft 

sp>*TT ^o°-{~;tt) = .^o*o 
— ^TT (?Tt)= — .Ro-i,o 

/, ht =n c ^ ; 

/, *TO^=£o + <n *o'==?o ''. *o' 
= $ sf£T fa?T£ ^?o 
= ? ^ ^Tft T5T 

^ «Ttnrcr fss tct^t^t f sn i 

'niT ?faJT^cT % for sptPct i i?rf^ srjrt^nr (*) 5TffpTT 

TOT SHTcW ^Tr 3ftT fftszTT (?T cT) = + .?<>io [ ^> 1*5 ] 
,\ tfsr>rf?cT % f5f5T 

TfacT fe JTcT^T5r=^-. to'=£.o - ^°K</ 

= ^ ^T — fao $o 



$*T-f«rer?er 



*rfs <?cfa ?t |terr <ft ?r|t §qfe*r % *rsin^ ^ i 
^jt ^r TfwT ^' % snm*T | ?srf*rq smte^iT (r) $ <tt (?i) qfr 

, , _ 

= W 

=^.$* arrg 

?T9Flt>?T % fe*T <T<H % <SR*r ?^TT >ft <|fe §tqt wtr% 
v5iTT ^c;°<Io'=5ztt {o<\°%o f artr ^l^Tr * 3 ° % m«f *T ^t$ 
JTft TtTT ^T| 33°^' SrTC sPTffcT §t J?T «stSR sBTf% §t <Wft% <T^?TT 
^ ° ^s' « sp>q T{ - \° - V) 

3>TSrt *t ^ SfTTf% % f%*T ^T^Tft?T<S q"f %ETt%5 

= <|\9 ^rft X, <r<<r 

srt^ *TI <TSf?T5 f?^qfR=^V *Tft t° 75T 
^ 5T*R ^TSTT Jr €sFTff?T % f<t?T 33T«T<UTf<?PP qr %ST%S 

JT5fspTiyr= <H ^Tft ^ T5T 4 ^ <T<?T 
= S3 3ft £ 

srt* ^3 m %srf*3s f<?j?m?r=^ *rft <r*r 

3^T^T aih ST^ 5*rr *nFTfar*Tf % «5Wft Jf 

f<M11<T SRTT |tTT ? 

stt*t?t ^ tt stir eprr tfa>Tf%*if % for irf% ^ % ^t»ft^ $ 
afrfcr ^r $t ^rr ifwcr % sta $o° «tt «tst amr U *?t $tiT t 
sef *t % ^ttt sft $t«rt ^wt qfwrnr irt* twSror i 



n' 

.\T5 fejft* ir %srt%^ *tt f<??mPT=3 • *rft <{* <m 

?*r stcjtt f*re 1 fa sph *>t<t aftr *tt*tjt ^tt *farTf?cr % fe?r sshr 

% ^TTIT t^fnTTJT TTTOTT«T & IR <T«T 3rt%«F | | jj^ srfas STTcT | fa 

5^ fef¥ % fknw*t 3TR TrtwTTT w **mt *f stcr ^t | » vfk 
vtf ^f % 3s«r *r st^t ct^p % spt* <pt ^er tr irpwrr fa«ftir tY% fc 
gpra Stt afa ^tt wzif*z *pt for wt^t?tt st ftw ^tt -fa stptc 
Sr<? tfirrfcr ^«tw *nrnt??r ^t^t \ fcn t?^t artT ^tt^^t ^t H^n^cr 9*rT*f 

35FTfa % 3 fe?T <Tt§5 <Tt*ft I 

*R>T f 5 *rTT\«it % 2«5 ? 3 $ ^TWt % *Ts>tT*T TSWPT $ T <TfttrT«r 

3* «r?! * «ra 3ttt wgm f?*nTW ^r qft jw q«r tor |3tt | i ?*rcr 

^ fe? ^T | fa W OTTW TT ^ if»Tf% % ftsr OTTOtW W 
TfTm^ ?\9 Wft R.K TST H*TT fa*TT *PTT *TT I 3RT *T§ ^TCT fa TOW- 

*pr ir ifacr It 3t«rt *fa $ frw fa*r «rr t 

^r-t>T5T?cr "t *nf ^t t^pt sprfkr trt | i s*rf*r^ st^it 
^tm | fa jt^^r $ ifa<r *r ^T^m % fa** ^t sprt^cr ^t OTft«r 

fa*TT ^tnT I q$ <T<TT ^T|t fa 3>P?ft *FT 3T3TT9T WT THT «TT 1 3TT5T^5T 

TS % ^W^T ffTR^ |3TT | I f«faq ^ ^ %^ $ qitf 

3TT?T <Tfcft fa *PPTTOTT ^ W ST^Tt^T TI^TT ^tTT I qf? 3T5TM 

TT^TT T?TT ft cft W«R HW>Tf?cT % f^T ^T9lt ^ 

q?t «roaTT— ctt x 

= ^o W 
— ^ *rft 



.*. ^^T^TT^r^ ^cT^TST = U+^ ~?\9 *Tft 
.'.«B^ HsPT^T % ^T?ft % *T^PT f?JflTR= ^V ^Tft 
^T% ^ttTT | fr ^T9ft ^IT STSriJn- 3*° % f3 3Tf€T^> WT^T *PTT 
|tTT ^ff^ cT%ft TT*T5r ^ *Tft §t *T*kTT | I 

*ft 3T3»TT?T ^tcTT | f% 3T^cT % $ ^ ^ ^ 
% *TT*T cTO *T*ft STT^R ^t «TTJTsPTTPcT ^tf5H? JTTHct 3TT$r t% 

*T^*T fe?T*rH 3*% %ST % ScRT gt STTcTT T^T f5TcT?TT ^t 5FTf% 

TTrT^ % STTcTT | ^qt% ^^"t *Tf 5JTcT «TT t% JTTcTT^TT % ^R<JT ?<T6£ 

f9jnTTT.wnf f^Tm?r ?r 1* 7?r % «t*t*tt ^f | i 

3cfa ^r fHrc % ^ttt ^jptr Bn^resr 3* w?t v «rer 
itcTt I 1 ^ ^v <*ft * T5r % %^?r * <r*r sr^ | I ScRt ar^ts srtr 
srscT^ % ^sr % f?rq-3rfsr^ ^ ^t stt af>crt i 

^TcTC % 3>RW % 3fT^R *f 35* 3T?cT |tct §tr ^f ^r 

stt^jR *f t sjtt f s stst^tt ^ <Tf ctt | i s*ppt ?tt<jt ar§t § t% fsrfcT5r % 

■TT^T 3cR $t 5T|cT cft?r |tcft § I ^T fa*5T ^ ^TT % *PT*nT |tcTT 

1 1 wt%^ fsr^r *r*nr % f^^ ^rr ?ft% ^srr fsrfcT5r % ?ftt 

T|cTT | 3SHPT *7*£ *TcTf9r $o° T^cTT | 3TTT fsrT5T % 3TT ^T% far§ 
«PT ^TcTTW ^ 3>5TT % 5TT^T 3T*T T^cTT | I %K fa??TcTr % ^ROT «ft%^T5TT 
t%f| 3TfgT^f ^5T |3TT T|5TT | 3?tT TISTT f^'| ^T I 5S% W 

3SS$&m ^"tf 1 5PSTT ^HT ^^T Tf ?t % ^pf 3T^T^TT ^ <Tf ?fT | I 

g^?r <tft sftT 3Tfsr^7 ift»rt?rT % fa*?rrT ^ *t% ^wm \ vfk v% 

^TT^r ^tf^ $1? ^T 3J7Tt f^rftT^f TT 3fT?TT | cft <J55 ^S. % 

H^t^T (') ^r m (?r) ?t n'-f ^ % ^ri^w 3t«t^t 
^mw* ^t% % f^rcr^T stt% ^fbi?r f^^ ^^r?r $ ^rtf ^t ^rf|q i 

^r ^^^T^r ^rn^ % f^tr ^ tismn artr ^t?tt qf?TT | fsr% 

5TTf!T ^T^^TT ^>frt | I ^TTT%q 3Tlit?l^5T (parallax) ^ft 32TT^T ^t 5TT^nft I 

?TK?Tt>^TT ^ ^fT5TTf Tat TtfcT2ff % *ft ^SlTT 3ftT % 
«3ft ^STPT 3TTcT ^tcT | ^f f TT 5t^> f % ^t %% 5TT | I TT?c| ^[cT5T % 

*^*r ^ % t%*f5t % Loomis ^t practi^al Astronomy % g-|cT 

q%w?n ?ft »rf 1 1 



f^rt **rra % z* *f f® wzx <tsctt | i *r**r% 

f|irY*t wral *r ?t ^ir vt <r *r»r it ^ cft ^ tt^ ^t fem 

if ; «rjf <TfcTT I ?^rf%q *T$ "STTrRT 3rTTOffi | fo fo*T ?2TT?T *t Wt <TT 

% fatft ?*TR % ^ STTOTOtir f<T«S t>9TT8ff *f «ft 3??§R ^ qfeTT | 
3«t 5T*?T ^ct I I 




fa<?r V3t? tf w ^t ^r $?sr m |, 5 ^ar^r w ^ ^ 

S*£T ^SJTT ^ ^ %S T§T | I *T ? g 3^ ^<3T | sft <? ?8TT»T % 

* ctsj srTctt 1 1 s ?*th § s^r ^t ^strr 5 ^ 5f fegrr *f ste <t%»tt artr 
*r ^s*n *r *r s fcsrr Sf i& qr|*TT i Jf «ft sf^ | 

^TT *T ^ 5 % H^TTrT | I *T|t cT **TH % ^ITT ^T ^SR | I 

* ?T *PT 5TcTC3T ^t«I W 5 ^ ^ *T*TT*T | fa?r ^i?T sj>T *<T55 

^ct | l *T ?t ^ITT ^T JTcTtw ^tT ^ *T ^ % ^T^T I f5T& ^ITT 

^ *rafor *5T ^rrcTT | i faa fc 3T|%s | fo ■spsrm ^r srirta 

*»5»TT *»T 2T«TT^ JTcTTCT + I 

Tf *<PS2: | % % ^TRT ^T^T *PT FT*£ ^cTPfT ^TT*f *c7T?r % 

*R* ^mr | f ^rsnr ??TcTf9r Scht $ m |> 5rrcTT 1 1 



" T-t%— " 



^JTT^ ^"TT xr«iT*f ?*TH % 5^ ~"T g" l — ~~ T | I "ftf5ftr ™T 
<Tft"h ™ "T sr"* <Tf T I 5*T ~f ~" «FT ~ TT* " SJTT cT" 3~T Vft % 
sft*TT!flr, "C, f"~t9T, ^Tf%, "*ufc "C tft ~f" | f5T" ?t ~T5— 3Tnt *T?t 
~TT»ft 1 

~?r 5fr fo t «ptt ^t fa" :t; 

ĕfr=*r t[, 15%— & ~~ n ^t fr<t; 

?T= «T ~~" ~ "TT*T "TTST; 

—= lm 5 ~*~rr 3»t ~ ™ "rrar; 
"•=_** ^ ™ ~ riirr H~*srt "c~ r; 

faf ^r s «r ^ $ 

?T ? 

3™ *T ^ 5 "TT ^ 
"™ _^ 3 _ 3TTT „ _ ^ SPT *ft*T \ c°^t" | S*rf"T ~ fT *T S 
- =" fT ~ 5 ~ 1 ~fl>t ~T§ "" % 3T5TT ~ ™t><T % f~i 

^t™ | ^t ' 

_____ ^ 
"JT 5TT "TT " 

3™ĕrT~TT "=-? X ^CTT <TT 

5tfcffT 3T«T *T^ |3TT t% *T<TTCT S*"STT 5T*"r ^t "TT 
QZZ() a?t f?"" . *v 

"3*TT «$t |TT 

™rir "! f*T3 £r™ | % f™it fe*r f q ~~r % Tt? ~— n " 

P"ft ^t f ft it %i $ 5Tt "T™ "T% "" ?T5TT- *t ™TT % 3T"J~ 

— — t sr™rT |, 3r*rt^ qrfe — r~* *~ z *~rcr *m $ rfr 5~~t " >T £t~ aflrc 

3TfsT- ft rTT ""* srts* §t~ I *t> "<~ ^TTT £o° ^t aT«rt^ ~ S" " 

?n ~— ■ " ar" ^t t^t ^t ?rt w^r^t ^" " *th it" 5ft ^ti^— 1 1 ^srt 

?f 5TrTt" «WFHTt " *ft "^"r" 3T«T^^ 3Tf^ |t" I T^tTT ~*f* 

^rt ttjt ^"^t " fsrfa3r ^0 | ^Ttr% "f~ ~rr ^""JT ^?ft ?r"T 
^tm | ^r^ stt" ^ft" f<r3 ^"T " ar?cr ^t t- ^t srtT %%3r qr ^t i ^5 

lft ~ns3 | % ~T PT« 5>F ^"t>?r^ T"TT | cT^ ~T" HcTt" ^~ |t^ 



fr fTcTf9T 3iTT *ft ^ £I»ft sfh TPT ^T ^t ^Wt\ I 

«(«rt^ 5T*T arTWrita ste ^TT % ^TT g¥*rff^> T^TT | 5TST 

*rfr f^rt%3r sr^src $t*i% smrs t%«rF <srro rr 

^TT 5T= — 

^> 

*rfe Tg^r spTteTT — ^ ^ht^ **tt ?r w str eft 

^TT <TT=^T 5T X ^TT ^T (?) 
W^«PT 3PT *T| §3TT fo t$rf?T5T STW $t 5*TT «Pt FT*5 *RTT9T «Pt 3*TT *T 

^nc f%?rr 5nw cft sram «nrot «tpstc ^t *m stt «rnrtt i 

W ScJ *T 5H^T <ST 5TT*T rT«fV |t *Rt?rT | 3T5T fa* STO ?TcTT9T 

5rm ft i *rfe *t*tt$ ?t<ttst fkm §3n ^t <ft p^: srtr % sej % ^ttt 

^T=5T+?TT 

^rM 33 («0 % 

w?TT <rTT«3*TT WX3*TT (?T+*n) 

=5*TT 5T (^T ^T *>"t5*TT STT+^t^T *T 5ITT *IT) 
=^ifT 5T ?T ^TT^T ^TT+^T *T SFT5*TT *T S*TT *TT 

SfW TSrt *Ft ^t3*TT «TT *T ^TTT ^ 

^ 5fl=5*TT *T **TT «T ^t^T * w\ *TT 

pt^ *rr *>t ^ TST *f «TT 

3*TT 5T ?T 

^TT5TT= =r — _ 

<», — SHT ?T ^>T5TT T 

^r % *i*sFr «pt m?r *r*ro strt ^t ^^tt | sn* ;r<rrcr 

feT f3TT it7<TC?3 ftt% % STT^ ^ ft>SlT ^ ^cft 9P?ffo ^ 

^tt ^rnr^ Tf 3T | i i^^t^ w^t srrs ^ ^ ^ 1 ^ ?^ TT ^ 

^TJTT ^lfftr | 

*rt> t?t % 3T>r *rt ^ ^ wtt ^ f*m stt^t ?ft 

^ ?TT=^T *T ^«TT ^T+^T' 1 ?T 3JTT T ^lfiTT T+^* ^T ^T 

^^tj* ?r+fm v ^r 5itt T ^tt 3 T"ff*rrfe 



3 ^f-t%5PcT 

^oft % amr % <r? ^ st£ ift srrct | fa %*<?r <r^r at* <re % 

*T *tf |Tt> ^ ^t *T*eft, JTt? «T 3>T TH $ ° % 3Tfa^ * jt I 

^?TT ^t *iTf ^ <T5 *ft T% ^TT ^ | f5R^ %«T<FT 5TT ^t ^T^* 

3ft ^3 ^t 3*ra?t ftw^t *f srcrs ^r str: ger | *ife 
spj ^r qfTHTir «rp ster ^t i s*r ^ % |^ <ts % %tr *ifc ^^r 

^ ^ mw srro <ft ^tt ^rt> ?r$f $ m€i i ^rt ?$tt Jf 

5Tr=3*TT 5T 51TT ^+SJTT^^ ^T ^T *t»!n T+^T 3 5T ^TT ?T 
^ , 3*rr 3 «T ^TT 3 ?! 

^T3*rr;r - -f- 

K 

-=3*Tr «T 3?TT T-h^T*^ «KJT ?T ^ 

+ 3*TT 3 ST (minwtem^ — — ^f)+ 
«*TT R * 

SiTT * ^t^m — 

8ftT ^T ?T ^t^T^JT — 



sirr 3 ^ 



3 

§ sirr ?r ^t^rr^— ^t 3 ?t 

= _ _____ 

? ^tt ^ *srr 3 fr— ^irr 3 ?r 
I sett «t — v ^n 3 ?r 

3*IT * * 



** 



3 

irtnt *rr-=^r w *rr * * ^ ^^jjr^ 



* ^JTT fe%?t *>T ^ST* ^5T!T *o 

** Hall and Knjght f^W*rfo («j_j<ja «pt ^ft) 



f*T $5T % *TT $T 5ft *W STT^T 1% ^t%3*T *T ^TTT I ^'PT t>^5TT3Tf 
8 SPFS ^ % faq 5Tf|^ <T«T % 75 *>t 5*IT ?" *T *TT»T % l?TT ^TT^t? 

3[(RT *~T#^ & ^iTT^? ^tt ^Tf^ **rfr% 

V 

STOT f?TS t fo %f^T $ fa"T ^JTTTT §t cft *T%*T;T ^"t * o o o o o Vc% 
& STTT *t I .oooooye;^--;" V, 5ST5PS ^^T^" ^ t%"T ^TT^ % 

TSPJ Tfe«R ?r>t 3ffT % *ft ^ %TT ^TT^ I 

SR»R 

3ztt^^ttt , ^g- T^^r s*tt^ ? , g*TT 3 ?r wrt ? . . 

_~T *T ^TT «T «Pt#T ?"+^T^?f ^TT ^ T ^t#^ *"+3*TT 3 *T 

3*rr 3 «t \" **rffo _rrT7?=^Tfe ^t \" tsrtsstt 

5f spt&T t>^T *PTT I 

w ~ *r trort arnpwrta fqs ^r ?T~r ™ *nre fa*FT*TT ^tt 
^t^t | srsr swr *t*tt«t Tcrta fsm |3Tt ^t ( 

^gin m ^tt^ % f^ % stal <ref ^t ott^t^t <r?tft 

| <R?§ ^T 5T2TT Wff % f^T^ %^T 7* St W «TTcTT | ^tfa ^T% 

istlstT ^ fT" *|f % ?fsrc % t%q; %w ^r^ tot"^ 

^TT 5T ^TT ^T 

*TT ~ . "". ' - " " 

3*TT *T 

~ : ?T ^ ^TST ^tTT fT^ ^/=5T 

aTe*r39T*T (v) 



^ T<rra ^ttt sto ?t^t wt ^tm ? 

?TT=?f 3lfT *T 

— 3 «»" X ^TT S o ° 

= =}o"x.<^ 

y^l^<W 3 — f*f ^>t fe%5r ^t^t *".% ^t rit t%^r sr*nr 
s*re»T q«n«f ^srarer u° ^tt ^t *ro*r s*r>t *rw ^tt sttt ? 

5TT « 5T *m ?T 
=c;".^V9 

tf«l£<«l 3 — ste^JSTT ^t f§rfcT5r §t <rt 3*re>T 

*BTT I 3W ff> ?q52T JJtTTCT qo° ?$" ^t ? 

*T|t *fs*tt *>r Hcrtw fon |3rr | iwf^rq «r^r $a fc ^re 
^rt it^T i ^rtwtr 

5*TT ^T=^TT *T X **TT ^TT 

3°tt *rm *V feT ^t 3>*r «r^ % t%q 5^ $W ^t «rgtw srRr?tft 
3?TT (logarithmlc sines) ?r W sr^sr ^tm i 5rff^w *rwar ottt, 
^ten, ftw^^t q»> a&qr ir* ^rtx ^t, *rft «rit^T srh «rtr ^ twsrT srraw i 

5Tt\3iTT ^o' Y*".*=c;.^c;^ 
5Tt> ^TT ^^^U^j^^m 
ift*T=e;.^ii°^ci; 
STTT ^ST «TT — 5.^«>V 

artr *tt=U'v$".^ 

^T^T V— *rfe ^?2TT ^T f$rfcT3T *F5T?T ^e' ^t sfa 

^r^rr wt*t Trmr tt«$°<i $';?$". 3 ? ft <rt 3*rit «ptt ^tm ? 

* «rssre % sp*?sr 3 ^titw f*r§r f % *nr Loomi's 
Practical Astronoijjy lr f?r% T% | r 



w«f tar |3tt | 5*rt*rq; ^ (3) fc *m %*t «tItt i 
srt^n v' X=* . 

5Tf^T V9^.° <\$' .^ = ^ . 5^*1«; 

q~$«rfrvJLW . . <U3W 

RX*$° n' . ^ = S . 

- ^t>5Fjt^ 3" =* . g^y 
qt«T— ^ • 

q*— 3 *rtY??" 0^3 
.". (W *r f*reT<rc= + U" . *• 

5ffT ^r* . . «Vo 

5lt\ ~fT 3 XV98.° U' V.* . . S.^ 

*ifc *>"t^ V = * . 

*TTT=$ . ^o* 
^ «5T TT!T-b - o" . ^ 

5ftsff 75* $t ^SST TOt <R 

5T 

*T§ ^cT^TT^TT TTT | fa» f$TT?R ST*3R ~ WST 3 gsjT % *«TT*T ^ 

^ ^ ^t | ark * srTsrot* fts % ^?sr tf |ft 1 1 <rc?g «prt ^ 
«ft*r 5T^f 1 5*rfai? 3 tt tft *rsr <m% i& m sqp 1 1 ^ft s?tt if ftrt%3r 
^^tptw s*rnff % f*rq; q* srst ^t r ^t%q ^cr *t q^r 

forf<R TOR 5TRT ~*rT | 3ft TTOT *V (t*"*^ ^r) % fotft **TPT 

^r | « Fk **ra?t s^mr % arwr e*rRf ?pt f$rt%3r sn^rc <r«rr ^s- 

I^PP *q*2 *T«PT 3TRT «TRTT | I 

"~ *T> * ET *T srr ^ iTo7TT?|^T |, ST, 8TT % ^Tft 3ft^ 

-tt * *t f-r~^ ^wt % ft 1 1 ^[%?sr % f^T t*T % ^ 




^ f <t ^ * srY* s rjt ^ §?t *r sr 1 1 * zw w ^rnr I arta v ? 

?TT <? WR *ft ?<T5T^T | 5 fat%5T ^IT % cTW Sf | I 5 <3T ^slT ST 5 

st ^ro^T & *r<re>r <rc | ^triro; *|t 5 ptpt «pt aas<f ^t | i wf*t% * 
^tttt f»T stgcT «arwft5RJ ^tt 1 1 <rfc w% <£ssft*r i«ft % srte*: 3?r*ft <jtr 
cft i>Nt % %w ^ t stt^t *r <? ^ % q? fa?§ *r|%ir> i <7fc «r«^ % 
%fjr ^ 5 <re ^rr ^Nt *w ajr* ^ arT^r^r ^t srt* 3t?t$ stro at ^ fa?§ 
<n q§%«ft i ^rf«r«? ^ tlrs | fo s ?*n?r *ft *r%??ta sr*5rfer*> ^ 1 1 m 
<? ^t *r>itfav *3*<?fer<Ti ^ 1 1 *r«anTTfer*T>rc % 
srssTWT tot t fr s *t *r ^«r s ^ 8 " 51 ' w ^tot. «r^tir | ?sf?rq; 5 u ^r 
s ?«tt?t ^t *<ra *tt *r>Ttr%<r> ststtst | i <? ^«tt^t ^?t aaaRw 
? <c arta ^ «st tB^rr *t ? & sft *r s «b sr?tt | 3% <? *nrc % 
3»s<tt«rr ^t«T (aogle of the vertical) ^ | i fatft *«rr<7 % tftoftf^ 
arcrwr ^t sr arh ^f?sRi sr^TT^r wrt stt arencf % sr^a* Pparr ^T^rr | i 
ggtTHBTHT ^t Geometry of Conics & *t firs | Pp 



f^?TT WT5TT | r 



5r|f <r, «r a>*r s^tt *t ^ tftx *t*t srsr % arr^ | i 
*r x^rt 3tt=t q>x*7* sr 

=<T*TX ^X?T^3r 

W^t 3t«t *r§ |?rr fo fost ^tt^t % tftmfa$ srsrrsr spt ctit^t $t 

yrr "tr r%«rr arw ?rt ctctpt 3» ^f?5^> sraat^r ^t m^r arr 

arr«nfY i fa?rt*T fa?*rr % srcr ^t??^> arsrrer fe*rT §arc ^t ?fr ^tit^^ srsrTsr 
*ft 5TRT m g^crT %\ 

3raWT*TT W | fa 5T 3Tk «T <prt % ^t^ afh 3TSrlf % 3TTt 
| fspT% *FT«T ^T^ % T5TT5?TR* *T£ | : — 

«T= ^oS**, 5 ^* I 3 

= ^«1Y5.t; *fta (^«TPcn: &) 

sN ' l^<"l ' <l— ^TT|?T *Mt%3? 3TSTT9T ^o ^^^'^ | 
5ft OT&T ^t>S[sp STSTTST 3ftT SS^TT «PT ^TTT WT § ? 

^T^tT) $3 % STpTC, 

*<T^ 3rT=.5«S^X^ ^o°<|tiV.q 

= + c?.\9V»° 

3rT=^o t;'vo' A 
T^t %^Tf iT 3>T $%t?59? STSTTST f STT 1 qf? OT>t ^t*ftt>T^» 3T?=rtgr % 

tot ferr sns crt g^c^srr ^t ^t«r io' <\\" % ^r^tti gast^T % 
*HaU*s Spherical Astronomy pp. 44. 



^tiT 7*t HTfe^»5T 3|sttT7> $ Rcduction to Geocentric latitude ^ ssrrerr 

1 1 i° % m?z**t srtt* t" israsT tt* %o\".\ terererr 1 1 3farc 

77T TTTW T^ | f% ?T TTTT 3" 5T|f<Wlf $5<rT %T*T TTC 3T^f 37* ?ft 
TTT | I 

% fast *th 7?t ^TJft 5TT STKTt | 




31 V cT 

f%3 ^ 

f*rer V9^ if t ar tt ana t)#|tt t>t (section) | *ft tttt^ \m\ 

% T tV| & STR^ §t7>T SfTXt STT ST *t |faT f 3TT ^ST T>1 fSft 

3ftT 7T cT7> TTT | I iTt> T TT 7* ^7> 3T«TTtT T TT TT ^ThTT STR cft *Tft T 

t tt 7>r SsrjTTrTTT (auxiliary circle) j|tTT i 7 w T 7if*r ^%f?57> srsrrcr 

|5TT 5ft 3fT % $t>51 f^TT 5TTTTT I ^[%?S *T T ^TTT 7?t £^t *T T ept 3 STSTC 

*r ^trcr forr 3ttttt 1 tsngsr 7 *r t Sr 

7 *t=*t t tHstt arr — sr spten m 

7 T=W.T 3TT 3TT=i=r 3TT 
g^trrsTTT 7>t Geometry of Conics 753 fr t%S | f7> 

5_£ =!L?n=!L 
7 tt *t t ?T 

. . 7 ST =^r X 7 T=y X^ ^TT 3TT 
7^=g 7 *T*+7 TT^ST ^^cT" 1 

TitSTT 3TT ^ X 5T 3TT 3^=3* 

TT 3* ^TT* 3TT+-^X^ 1i 5TT* srT^^ 



S ' 3TT 

^ ST$. 3TT &n 3TT 

=33TT 3TTX^MlI 3TT 
3T 



w&m 3T 



v!TT 3T 

^T* 3TT+ ^jT^ ^TT 3TT X 3rTXcT H =^ 
SR^T <TST ^TT 3T *T ^% SR^ q <? % ^JPTTWT i|IT 

3* SP>JTT 3TT (^TT 3T X ^t^T 3TT+^TT 3T X ^TT 3Tt) 

=cT q ^Y^rr 3t 

3* ^T 3TT ^tSJTT (^TT-^^cT 51 ^ITT 3T* 

. _^ _ cT* ^VTT 3T 

^t*iTT 3TT ^t^TT ( 3TT - 3T ) 
^JJTT 3T 

^TT 3TT ^T5JTT (3TT — 3T) 

5*r& v§ %s ^tar | fsrr *rfc fotft ssrre ?t sMt>r$ ststtst, 33% 

38f*3T *PT *>T 3ftt fq^^ *gr & $%?3" *t §<t 5TRT ft <ft ^?sT % 
VT $*t ^T?ft SfT 3^ | I 

tWt ^TR faf^r eTScR ^TR^TT 

TH «ft fo ^ST *T fsrf5T3T *T5R f*RST ^JT (equator) <TT *T 3fk 
t^ft 3T«T ?«TT»T TT t% | » *rfe & fJTC?iT ^t |ft fT 3TT7: SST STO 

* $*t $r ^t <ft i»ss w*z 1 

5T 

^TT 5Tw» 



i - — — - ■ — .„ „ 

*^t Hall and Knight's Elementary Trigonometry pp. 95, 



art* sirr fw= — 

*rfe er 3ft ? m?r f?PTT «rro ?ft 

f?r=^ ^irr ?r (^) 

3TR cft ^sirr % f?RST twta fffrf?T5r srw <tft ssr ^t fatft str ^t fawn 
% 5<»rr t?r tt 3?r ^r f$rtlr5r stssr srra ft ^re«n i 

^^rf^r 3— ^sirr *t tror tsrtlrsr «tsr ^t ert 
^r ^ ^rtor s<?T^or (?) 3f f*PTT tot | i ^^rf%q <r§% 

^T|5T ^t t%5*TT ^ (\) % SimTTT ^T^ : — 
^rt^jjT ar 

^t^TT 3TT ^t^STT (arr — 3T) 

-srtr ^t^TT 

/. <jr=="t_!-;_;s 

.'. ^^T|?r % f«rfcT3r ^ cpt sirr 

^tt|* ^r %r%5r wt^hY*^"* 
* $tft *prt % f«n? «T3ft*«ft ^t mfvft q>*r % *pt ssresr* $ 



aRTT <Tf3T | ? 

sot % a*ar?ar Sf snr enp wt f s ^t »wt | | f% 10% 

wt 3TT5f»T^ftir f<rs % *m*r $ srert Tf?ir | tl>r*rcr f<rs % sPrf%, 

#irt9T 3fh S^T TT f ® ?T f3 SHTTST <Tf cTT | I «TC^ *PPT 

jrratrrc ftr <tt ^terr I 3sr sttt «rwsr % wi 3 sft 3r?crT <rf<rr | 
3*r*T <ttt srsrnr sptt"Mt <tt ^t qrf?n | t fa t>*^for <tt i 7^3 sr?zr s*n?ff 
if fare*rsr aftr sptt>t ?W st Sf 3!?crc <ts?tt | tjtt^p t>s 3£3 *m <tt 
jrata apaT ^ter | t>i^ ?tt & fa?r fter 1 1 




f%5T 

TR *ft fo S ^ 5 fptft S*TFT *PT ?TT*ftTTT *tT |, 5 3fl WTT 

<t fafosr 3 sr <; % g^rc:, fa?§ j, 3 ^t^p TOfer? srta s 

3tt(t 3TT*PT3?ft?T R<T | I JTT* *ft t% ^^sTRT «FT *T*TT«r ^T* «ft T«^t % %?5T 

% tsr trfcrr | | afN w$t ^re fttt srt st^t ^t ^r«r ^r ^sr <t?st | 
1 1 ^ ^r ^t «rattr *fa?r | t%?r% f?rq <r*5 Sr stt fasr t*tt 
1 1 ^>r ^r sr ^ artr ^ sr ^ <* sttt ^rr % Tcnprw (hour angle) 1 1 
5*rf?rq ^ sro | fa «rsnr % *pr*t ^PsTrrT *pt *<re ^rtt^ ^«tt^ 
^r^r^r % $t«r % ^ wr % ^ttt^t srtsr^» | » irjt ^t^ ^ ^ ^t ^rm 



faW*T 5T>T | I «T| *ft *<T«£ | fa> TO«U spf *<T«5 SreT?cTT 9 *TT 

*ww s^r?crc et ^ & arfa^ 1 1 ssrfat$ anf% *«rT*r a>rf% % *m %\ 
5rr*r*ft i % *rfa^ *pt s&rfar ^r^r^r s ^r - g *r % om* ^ir i 

mn ert fr ?B2T % *«rrc *r ^snrr % fafoir «rsrsr t>r, f^errar ?w 
*ft, s«rr«r Jrenprsr *r, aft? q-«rr«f $Tfar ercr jgst ^t srawr an 

1 1 ?nr 9| w«5 1 f% ^>r sTerersr sr s ^r=g-j-5rt_m 

»rtefar tagsr ^ sr ^r 

ggr ( ? g ) g?T ( ^ ?r ) 

sqr ^r 9)"~9ifT ( \ sr ^rr ) 

>TT f 5 _ * ^r=?ft 

% ^T ( ^ ^T ) (? ?r g) 

srtr »Mt*T ra^sr 9 er ^rr $ 

5?TT ( g ) _^ 5i?T ( w * ) 

sqr ( sr ^r ) ( mjm g" ) 

. x **rr ( g ) x 5jtt ( m s *t ) 
.-. «ii ( m *n t ) = L_ i—J^Iii (w) 

«T^ Z.^" ^TT S= ^T 5 

;r: ^ T «rt-^rj , ^ j x ^TT^^r) 00 

% ^ (?) % 3TpR, 
^T ( ^ ^T )=**TT f?r X ^TT ( ^r ) 

ssr^t ^irt^T (t) ir ~*n~r =pr^:% % 

g?TT f% 

^_— _— _ X^T { * * ) X~TT ( * ET ^T ) 

tT sr—^ q»r st^t^=^o° 
wrr ( 9 )=^t^n 

9 S=5*5T ^T 5T^f9T= ^o°-3rr 

/.^r ( sr )=#mr3n 

. g?T fit X ^tt sn x *n (?+^ft ) 

» *>*T* W 



. ~_ ^TT fw X ^t^JTT 3TT 

*= — 

a«r 5itt ^\—^x^fj ( «r-l-srt ) 

=t s?n *r ^t^r srt+7 ^tt *t ^tt *ft 

qfk SR^J TST «Ft ^t^T «ft *t «ITiT f^TT 5TR <ft 
FT^ 5ft=<T 5TT ^T + T ^TT «T ^t 

•'■^* = V^TOT* 

^ ^r t^TR ^ft srere ^t £*ft ^rr?ft ^rr avtft | fws 

5R»R ^c;X — *f ^ (R) $t $3 (^) % ^r J[ 5TTTT T*TT | 1 
T ^TT *T T* 5*TT 3 ST T 3 5*T 3 T , 

fa_5rm «trr m$t % t>rq $?r (?) ssr *rro *rr*r *r trorr 5rT 
^rtctt | ^^rr^r *trt §t str sra wr srewrsr t^tt | ?r 

^ (r) *tt (3) ?w *r srror wrtt 1 1 

4<l$<u| *l— ^stt t%$™ «r«R srarsrrsrt ^ fN> s^r % 

CTTC ^T 3tR 3T5TtJJT 35°**sV' f«TR % t>R ^T %%3T srwpT 

* 3$ SFsT»TT ^t StR sFTf??T 3 * ° * / ? ? /f . 5 3?R TOTT ^T IWW 

5*T WPT fTT flT6TT9T T«5 H? % ^ (*) % 3T|^R 

^e.°«st /r «\s'*.yL |stt i 

?rfT ^in f5r=*rfc srtt u^^^se.^Uo^; 
«tr ^Jt^rr 3r=*rft ^lwrr H°«nW.ns=^. w no!iv 

.*. <?rft<T=c;.?^V* 

*tfk 3nr *=*tr ^tt 5 t ?*/^*.*^.^^ 

-t£* ^"^MSsm 

* ?s w * ^ irt ttt | fe 

. 

^ ^^»^ % ^Tf^ T— WTT % X ftWT 3TTX#%^ 



3 «5* $tf-ftreRr 

*rft *pt§* ?/'= -i.o^Y 
<TS SPT *rffWT= 

% i^ttt ■re=-f- < i.t;".'is 

. • . *ft « ^ ^ m " • X 3 + $ =; " ' X - o " ' *\ 

^^^55 H^Iwf^T ^TTSt^ (0 %f^T5T ST3R W 
ST^R STT*TT 3TMT :— - 

«rft *m ?rt=*rfT <t+?tk *m $? 0< *KV"i 

I h srjh: fa*rt % fa-f srtsr «hr *nftqt ^tr *$t ^tt 
•h^tt 1 1 

•^TT *PT sf>Tt% ^R" (Parallax in declination) 3TFRT 

^t^t % tft f^r V9V9 *rnr ^tt i m?r ?rt fr ^sm 4t *ww 
$rf?cr q*TT*r ?r str to ^erspM ^ | srt-* 5-/^ % wv*\ ^sw 
spt s-jge a>Tt>r, ^rtw arta: ^^g^ m srnrr^rc <st, jtt, artT 



*TR t% ^^STT m 3>Tt>5T *r>ff $ | I 
»ft5far tenp *T 3 ^ 3fk ^T £T ^ 3, 

*\ — , _» _ .. gggr *r g— yten ^ ^t^tt sr ^ 

^n^TT ^ 

»*tt ^r sr «*tt sr w 

„ „ „ ^r sr— siteJTT *TT ^ sptoT $ ^ 

^T^TT ^TT ^ ET— — 

?2TT ^T ^ 5«TT 9" *JT 

<T^[ ^ *I ET 3tY^ ^T S «T «StoT ^ | 3ffc 

*T g -WTT ^T JT^ R^T??TT=5o — 

,.\ ^sm sr=EfJterr -$) — 5!TT ^ 

sfh ^tsiTT ^T ST=^T *PT 
,'. , 5*TT 5>-5>>*TT ?X5?I 3TT ggj ¥T-ft«in ^TK^TTSTT 
* * 5*TT «T 397 : 

arert^ ^TT ^ ^T TT — 32TT 3TT ^TT TT «fJt«2TT fT 

=3*rr ^t ?r - ^t 3tt ^rr fr ^x^r ?tt 

*TT 3*TT *J 3«TT *TT — 5*TT 3TT fal fTT ^t^T ?T — #J3TT fTT 3*TT *) 

=wlTT ^»T ^TT T 

^HT «0 3ITT «TT — 5TT 3TT 3*TT (fTT --?r)=3qT ^T ^TT * 

<rv§ fn— ?t ^tt ff5m ^rjt | s*r%q; 

^rr (jtt— fr)=^T 5Tt=^tt t% ^tt m (^srt 3^) 

^f % ^rtlrsr crnra m?rr mn 1 1 

^TT 3» 3*IT fTT — ^TT 3TT wi?T T% ^TT fTT=^TT VT ^TT fT 
TT ^TT ^TT 3IJT fT=5JTT fTT (^TT *ff — 33T f*t "VI 3TT) (^?) 

^r $ ^t fTT srt? %er$ % frnj *ft<?f*t*T tagsr *r s s 3frr 

tor ^t* f>rcr ^tiT — ■ 
^rr ^ ^ g 3in ^ ^ ^ 



3ftT 



3?TT ^ ^ wtTT ^ ^ 
^TT ^T 5 ^TT ^T ST 



5JTT ^T ET ^TT ^T ^ 

^ ^ sr aft^ ^r ^ sr ^t |, ^f?rq 

5*TT ^ 5 ^TT 3" ^__^TT ^TT 9" 33TT g- ^ 
^T W ^ "^" ^tt ^ 



**TT ^ 3" **TT ^ 9" ^ ^T ^ 
1T ^T ^T ST ^TT ^ -ttt 

^T5lf T 3? 5?TT *T 3TT ?TT 
^TT ^>ZTT ^T ^TT JT= _ __ fe) 

M^Vt (*>) % 7?rf *PT SJrt^W (sr) % 5TR 7ST % 3fo SS% 
5lf^ <T5T ST ^T% STf|*t q?T % 1% 

^Ti SR — 3in f*T ™ 3TT 

^ = — CT X^T WT 

^TT W*TT * 

^T «P 3??T fw ^TT 3TT 5*TT WT 

~ St^rr ^ x ^tt ar 

(^tt ^ 5ztt f*r 3tt*\ «st ^r 
^ ^5T^~ J * 37TT *T 

. / " f?T ^TT 3TT\3?TT STT . v 

=^ m S — — : b= r~: (0 

y vjITT m /**TT ^ v 7 

*Tf5f zr«TT«f ^Tf>5T, "T>M 8TTT * — ^TrTW^T — T |> rft f ST ^ *T 
— £ ?FTt% 5TRT 5TT ^^ft | l faT ^lf?cT *T ^lt^cT ^nt <TT 

sPTT>cT «T*sm 5TRT ^TT SRTcTT | I 3fe sPTf% — PT *FT " sHt ^t STRiTT jt 
^ — (?) *flt ¥7 3 faW |tTT 5r> ^ SHPR f*T3 ?t<TT | : — 

~ (?) %t%3 | fo 

^T 3ZTT *T _ / " % ^T 3TT\ 

=FTT m[ \ — J 

— STT V " ^ / 

5qt t% 3ITT 3TT 
CTT ^T *T " t% " 3TT 

* WTT 3 7 ■ 

^qT ^r ^iwrr 

- . . FT^ ^TT ^TT CT 
3TW ^J— m fIXm s|>T — — — : 

^irr ^tt 

5ITT t% 5JTT 3TT 

^"t^rr ^ 

^JTT ^ ^TT ^T 
q^ ^ *-*<T* ^=St^-^l^f¥T 

^rr ^ ^t^iTT ^t — w?tt ^t 



ft^r( ^> ^rr 



*m — ^t) 



»*n — ^tt ) _ / 3itt «r 



__ _ 

5*TT m 3|T 



~ ^twJTT 

ST^RT 

^TT (q> — ^l) ^TT f?T ^TT STT qFT / \ 

Ejrtw *p ^tt ^t^T qr V^ r qT ^ 

<TC?§ Hall and Knight ^t Trigonometry <t*5 ? ^ % ar^sre 

_rr— *r «tt-Ht 

3*TT -STT — ^3TT Sf — — ^TT — - — 

5T|f *rr ^r^r :ra^T?r srh «r 1 1 

wr+^r=m-^+^ ^s=wt+^ *r 

. _______ ______ _._ rI ^ . . M+ 3 ^ 

. . 5itt ^rr— ^tt *r=^ *m ~- *$v*m l — - — J 

=$Tf% w^=g ( ^mt 1*5 3$ £ ) 

*m % 5STT fa S*TT 8T T ?TT 

• * ^IT 3> ^t^T ^ T ~ ^73fqT *P ^TT *TT 



#t . ?ft 
«TT^ 32TT «ft= ^ ^R^T — 

fft ^T ?ft 

3irr f% ^tssrr stt ^tt (*r+?rt) a „ v 

= J ^(Wp»!) 

?ft 5!TT f?T ^"t**TT 3TT «TT *TT 

r«i o ctt — ___i _____ 



~#-f?~~~r 

$-fa~ 

*m ~ „^ T fm -— stt _ ~t 

^t— fT " ~T~~ *>t"fT ~ "fT ~T 

~fT fa ^t~TT 3TT ~n ~- . („ , *rY 



qit— fT ~ ^>~ jft 

T 

3Tt\ ^t^Tt' "3T ~ ^t^" ~T ^ ~TT fe*TT ~T~ 3TTT "7~ 

f%~T -pi cft 

5~ _ =~fT T% "TT 3~ ~ rt~~T ~T 

~rr f" *>~rr ~r ?Ft~rT ~) ~" ~t (~) 

~TT~ ~ft 1^~ 

#~t( ~+f^) *" 

^t~^ ~= - — — 

— f — rt - =~fT t% ~TT ~T ^"t~" ~T — "TT fa ~fT ~T ~" ~T ^»*t~T^ ~ 
^~fw~ 



— - -=— TT fe~fl ~T ( 3>"t~" ~T — ™TT ~T ^t"T% ~ ) 

/«iits— ~t *~ ~ — ~~" ~t qpt~™ ~ 



~fT f^T «~ T ~T . v 
— fT (~ — ~T) 



) 



~~ ~ 

~fTt> ~tt y % f - q _ - T - mm -,- ^ 
m ~ rr ~ 

— fT "JT ( -~~T ) 

t~~ ~— ~r=~, .*. -r«~— ~ 

p *. -7T--_- -ST ( ) (*) 

==- (~r~-) ^t~fT ~-|-#"fT (~— ") ~fT "} 



«r«ff ^5zn % fc %ttt ^% qr 

*t ^ 1= ^^L%^ ( „ 

<\ — *r v 7 

*rfe s*Rft T^r $t ^nr $ t>^TR tw smr <ft 

? sgT (q>— ^) , ^* (* ?> —• ) , ^wtjK—^) 

+ W 

5T3T ?<T*£ §7Tf^ 5tt<T cft $3 (^) % 3ftT ^TWT 8Plt% STRT ^t ?ft 

f*r (3) arh: (v?) % arrt^cr w?r mj snr w$m 1 1 

^ ^pttt fo f^j?mr ^n^r *r srfr Tsm | :— 

^ f^^T9T 3fa?T *>T $W *T$ aTT^T | : — 
_ ^TT f?T X $"taTT 3TT X ^TT *TT 

^tt ?rr= 

#3ftTt%-T5^|cr^^r| 5?rt>q 
«qr *rt— srt 
3ttt ^irr t%=t>r 

W&R % 3»7T*T qr«TT^ ?T3*>TSr 3fa «T^T^n^T t 5ft f*r^fcTT %«T 

Tf?ft t ^ *ft <r§?r *nr £fcft | 5*rt>rq 5^|r ^t §f>srr % tw<? «n *r *t 

stt % imm 3 stt ^r i sstsr^ ^t^tk ^ ^t ^t 
garr : — 

^ f5rX^TT 3TTX^ *T 

^= 3mi — 

W $3 $ ^ ^t ^TT | tsr^T^ET 5Tt%5m *§<T W53T ^&T |, t%, 
Wt, 3TT 3fk =P *t 5ft 05TT | ^TT *T*5 ^T | fa $8 

% fsrq *5 man? tijtt wt *Rrat 1 1 ^Tt%^ *rfe * ^t ^*r *rt>r irrc 
srt $t crr^>Tt?r? *rfer t^Tsrt srnr ?ft 
... t^rx^ngTT , 

^t ?TT (^) ^ ^IPT % f5TSr?TT ^TT I Tfe ^ ^T^^T ?t t> STt% 
q£T t%3^T9T WT ^ ^ITT ^RT ^TT | cft («r) ^ % ^TT 

Jf sr^j ^T?rr ^rTt^ i ^ t>fiRr 1 1% 



=V«m U *fi^T 

S^TW — ^ f ff*TT % t^TRT ^R^T *t srfcT *TCT WT T?cTT | 5T5T 

erft ¥tsin 3TT=5rft *&&xi ^°^ r ^ fr =^^^ 

*TifaTT *T=SlfT ^t^IT 1o = £'z;oc;o\\$ 

<tt (sr)=5rft •^^-«rm-S^-S 
at> <tt 

; . ^ T (?fr)=«\9o /A ^=v9^o^ 
ZT| "jTPRT % s5Tfar *TRff *T STt% ST£T ¥TT %S <TfcTT | :— 
2*3 «o^ if f-JS |3TT t fo 
-5"TT **TT f«T ^T 3TT ^"t^T ^T 

3ITT f<T ¥t*^T 3TT ^t^T ^T^>T 
qft^TT ^ 

*t cTT^ 3?JT ^ 3TTT ^TT fa ^t 5fTf % 3TTT Wt t%^ STR, 

^4-— q>> *T sfh ^t^T — spt 1 cT*TT m\ ^ *TR fa*TT 5TR 
f% 5JTT 3TT ^t^lT ^ — fa ^T5ZJT 3TT *$&Wl *T 3> 

snr zrf? ^t ^^r-Trrw *tr*>t ?sr *rotaT«T ^pt totttW ifcT 

f?T^TWt *TT"T cTT 

JcTT (^) «tsiTT 3TT 51T * 3ITT S cTT (*t) 

^T^ay—^JTT % f|jrt>5T W 5TT% ^T ^TT <r?5TT |, 5R" 

$FTf*cT ^ p 'TcT^TW V° I ? 



?TfT ^>KTT 3TT— 5|t> «PtSHTT V3 H'^"=$*^$SV9c; 

5Tff *f>=?rfT 3m ^°=£*W<5Vc; 

*rft m (tr)~3tV^e<|i9$£==?*tfq\9£^£ 

wrfe «ft | ste s^t sra>K ^ tft ?«rrfq?r M- stt st^ 1 f3rc*t 
srtTra sftr *rc sr^trt w^?r 3rT^r 3rr *ra>% 1 1 $*r «um % t%q fa$r \^ % 
^ f>§ ?t (snfcn|rfto sr^) *pt?ftt ^tt i ^rt ??rr Sf *;sr> 3fte 
^fer*p m § 5rT?rr |3tt m$*st ^ st er ^ wtt ^tnr fsrar <rc tersrta 
*ft *r f^t%«r ^ | (^t fasr ^3 arh ^o), g- *r «rrc sr ^rr 
sftcr^tff <rc sr? % *«tt*t sftT *<re ^^t?ctt | i set^ 30 - * ^ ^ 
5°° - ^t v% % ?rsn*r artT urclr % sptpt vjft i m sr s^er* *t 
*r 3r?arc | f5r?r^t $o ° & srsrit <rc tlnTt-T ^>r ^rw arr. 5rr*nrr i 
*r§t t%tftfr *r*r ^t 5T?rtw ^f*<re> fc spt^tt *t *wtst 3r?<rc I ^?rt%q 

STCTt^» ^T ^%f?ff^ 9TC |3TT i 

*tr srt fa src^tw» ^r ^t>^r 9tt *tt spr Jrarar *tt |, 

*f ^PT JT^r^ 9TC 9T 3ft* STO 9TC UTT | f W| % «TtiTtur 3ft*{ tsnik ^ m\ 

*T*rr«T 3r??rc ^ sr =sr | fsrlr srsta t «nrpT f^^r^t5T %m ? ^tww \, 
*rfe f$r Mer^r 5rp^ 5t«tt ?ft ifrm ^ 5*3 3,5$ % ^itWtit 

(^) ^t 

. ^r f?r sitssr ^t 3ut (^+ «ft) 

^rr *ft= ^ ^ — — J 

^iTT ?r 

"ps if fkmjf Tft ftf?r % argsrn ^wt 4t ^t f^r m 
^r^rr 1 1 

. ^ 5T ^TT 



"j *TT fsr "ctggr ar 

*T"| *J*T<**S | f«P *$** 3 **tt art** f**f *§<T *3t£ t *5*3f"f*J *5*T*-?t 
*!naff *# ****? 95 tsrcrt $ **tf ^rt^r *T"ft *5t«ii <**<?-$ *r*<*-r-TT "|t **t*j*tt | 

t% *ffte*TT ar ^tt 3 (^) 

arw ir^ ?ft ijtt -ffj*r steT "tfc ^f-^|i 3* st*t ^?sht ***r 
•rrc: %tm | ?rt ^tt ut ^t *tr q % sr-r: swh ^»tt i *f*rtw*$ 

ifT=f«r -ar -jst ** (*) 

*S*T ^T-fa5T?3 % *^-ff*|'*rTf3"f"T? 1*"^-** \S-*5 3 "T"J*?rT*JT T*TT | I 

5PC W[ — *rft *§ ^ -ft 5ft i*s % *r*rt-f-T<*r 

(*f>) **>t cRif 

*J*TT < g=*J'TT t% "J*TT "~TT ^t*m *TTT 

3*TT t% "Pt"**TT "jTT ^«TT (^+Tp^TT 9IT ^ 

*ri$ t fr — arot^ **Tt*TP*r -~r*T"T "f f er ^Tst | *^rfirq -*it*i*TT 
=<t i ^ ĕ--*rT *r *rfe * -h — tf ^ -* artr -?rr -£t ^ sr w 

«TPT "ft 3Tf?T 3F"TT 3TTT ^ (**) "JW ^ ^TT "ft STT^ 

mj ^=9qT f?T ^TT 5TT "Pt""-TT **T - "5*TT t% ^t^iTT "*T *»*TT "fit*i*IT "T (?) 

irfe *j-tt *§ 3ftr -?*t t% *~rt ^ srg f*r% srn? ^pftt% *r*| *f g*j 
-5t£ | cft 

-§sst% ***rr "rr ^teirr sr — t>r ^t^ ~tr ^rr sr -~»t-5-n "r (** ) 

**ftTm ~T "f*T ~£t ^*TFTcTT f"f 5""^ *?f"T*T ^ "J**rT sPTT^"^ *?f*T*T "f»t ^TTW^Tr 
TflR 5f-fJT % 3"fflft % t>TtT 2Tff *TT? T*sRT "^T^ t% 

**ft*TT?r "yPPTT "T % *3"S t t^pTW "?T*^"T % % 

t%« f%rt%^r ^-r f"T»ffjrt%*f -srm 

lfT=lft*Tr?T 5n*3R f^=t%*T*TT9T "rT^ 



¥6^ 



ar— tenrtT ^ spr JTarrsr 



3rr=^%fhc* «r^at^r 



?£=*m wwpr m Tter 



q-=af^f7|qt9r 



«r=ir«rT«f !T?r*r5T 
«p=ir«rr«f a?rfor 
«nr-^ST^ snrtMr 
g=grrf?gr srssPT 



^r-t%3r?er * %ft*rf9r ^jt ^>t jttt ^fr^r srk j?tt sr>r ^t *m *ftt 
vsj 1 1 3F*r tgsrer ?Nt' 3f srtrrer «rsre *>t %3*r *?r sto arh 

*fsriT *fit ?Tt% ^ T*TT | l 

sr#r *f smsrnrr srrcrr fr ^tt* srr^mil * «rw %*f«m Sf 
wt f?r«rT | : — 

*Tre»»TT*TR % tlrar* t fa fo*rt ?r^ %fH^» nt% n & ttt 

$t TT ?T? W TT*T SPRPT (fa%5T *FSre) 3TT STRTT I I %ttT WTT ^ 
^T^TPTT T*TT | : — 

^r % foat e*rra sft stst ^*<rr jan ^prr (horizontal plane) 
srr^T^r ^t fra ^tT tt ^rwr f srr "^g- t? <rr | *q **rr*r w rsrtarsr 
^tt ^ 1 1 ^ f«T%3r ^tr stt^tw % *ft«r *rt srt *rmf if srte &rr 1 1 
t^rt%5T ^tT ^t sr^ fefm ^tT (sensible horizon) | i *rfe tsstt % 
%*sr ^tcrr |srr st*e ^tt % srTTTT^ |?ttt sriTcRT arr^rw ^t afk 

^TTT «TPT cft q^ 3nCT«T ^ft f3RT TtT TT ^T^cTT | ^ STPT «T>T *T*rnT 
%%sr ^rT (true *TT rational horizon) | i «t; Jf 5 ^p*r T* 
s«ssr ^t *«th sfft T«aft ttt %?sr | i 9 % aft s<T<rsr qwft en?r vt ^err 
|sn gf ^r T?rr | *r§ ^srirr ^t vt ^t t>f| 3ftT ^4 ^t wiwt vt 
^t f%| ^jt^t 1 1 ^€f$rq ^r, m ft% z ^t ^t^ fsrt%^ tt | 1 
*rfc ^ft % OTrm??nc ftcrr |3rr ^ ^TcT^r an^ur ^t 3fk ^5r?rr ^tt 
3ft ^ 3ft< tf qft wwl a>*r ^ ^ 3ftt ^ tV|3ff w% cft «t *r ^ 

5W ^t ? ^TPT ^T iTTT^ f«T%5T «0 | I ST^ | f% ^RT ?T»nr 

3Ttr ^T 3TW 3Tfq apt^ 5 STH % t>H%^ <TC T^rTT | ^TfiT 

T| «r ^ ^ Jf t^t 1 5ft ^ ^aiK % ^ f§rt%5r % *t% | f^t>rq 
rar vt ^ t|tt i ^st ^ ^ fifffer^ % f5rer?rT t|«tt 
^r Tforr*r ^r tt tt ^rr t | ^ft ir ? ar«rt^ T«^t % srs-sm^r % ^nrrir 




1 1 **rfaq *t§ $ *ft sta ^ | fr 3R ^ r%tft ?«tr % *«tt«t 
tsTtSn* <re | ^ **rr?r % fat%3r *r ^Nt % ar^T^r % 
^rm^T 5fT% TpT 1 3r«rf^ ^t^t ^tspt f«eft % arssirm % otr §>tt | i 

*rfe ^T «TT ^ ^T ^ % *TTFT 3fk STT 7 *TT 3" % ^THST St ^f 5T 

arJcTT *t qfTT wffa ^rr ^rr ^rr * %S ^stt ^t ^ttt ir *g<r steT 1 1 
sst>rq v% ^t 3TT *ra>$rT | fo st* ^ fsEfr%5r <re T§aT | <r* ^ 
ott *t tMr & are^t *err 3 fs^t % sngwm % ^rt^ iftt t^tt | i 

*r$ t^t ^mr^rT srr f$T | (^rt K$-i*) fo ^tt* srT^mT * 

ITHT f*RTT «TT 1% SRto apt «rtaiTRT* *rt% 3TT?T |t?ft | I 3TT% 3n^TT% 

^rtsrTwrnr % *5rte «^-s* % argsrrc stc^j g§ $t Stro Tt% «| t «s^l«?-« ^ 
litsrcr ^tdr 1 1 2«#t ^r ans«rrcr ^f tsrarer % sri^rc srt^rsr srt* 

t%SRT fi l Oqfi l % 3T5^TR \9^o.5C IT>3PT ^TT | (t<ft ^wmT^R <J53- 

X3) i tro% o«r *r fw |3tt <r«rert ^t 3Ts«mr s§ «st ^t>^ Tt% ut 

T^^t 1TTT 1 1 7|§T % 3^7! *ft V% «tf TT% TOt % «nsNlS 



teJTSTTTSSre 



3> sttt: 5^ % sti* 1 1 5st%T, t| ^r stt s^tt | fo fsr«r ttt t| 
htt*? tsrrrw t* t§tt | ttt t^ sr^ fsrt%3r t 3mt tfr^ Tfa % 

<^T TTT % STTTT fft% 7^T | I arsrt^ Tf TTT *TTT 3T*pt TTT^ ntff 
% <lK^f TTT % TTTT ^tcTT | I ^ TTT Tft % HTTT §t<TT | WT^T^ 

T?t t *rt Tfa §tTt | T?sr$Tf ttt ^ttc Tft ^t nfa % sttt 

garT I 5ff*T 3TT ^ |3TT fo Tf TR T*t T f%cT«TT T5TTT | 3STT ft S3*PT 
TTT ?TTT (^?TT3ff T) ^tĕlT | I TTT ^t WSTT - 3 T^ 3JT TTT *TTT tf Tft 

$ *fttt 1 1 

Tfe t t§ ^t ttt*> ^tTTcT^ ttt, t ssnst ttt* TtsraTeT^ Tfer, 
?r ttt sttt, tj T*rt % t| ^eot ^t $ft sftT a <r«Tt t>t sr^sm^r ^t a> 
airr frrat tt?t ^r sppr tt sr*s st stt sreJat | : — 

T T 

^ftt>» Tfe t - «rjsr $t |t ?ft ^r^t tfr^ ^tt-to Ttlr ^>t bt^tt^; 
$ frr t t - arrrt t>stt tt t%"TT sr - (arc) t- - t | 3*put --s™- % stS-it- 

% ttt tt t - ^srst ttt* sst-^T* - ttt srnr fNft | i^t>q t=- i «rc?- 

T ^t \% T TTT 1% T - 5ft 3TT?TT | T| <pft % aTgsm- % ~TTT |T5tT | 

n 

5*tt f~~f |3rr ftr |tt^ arrercl T t^t 5fTT ^t ttttiw ^tttt % 

t%tr 3lt fTTT TTTT T Tf STTST^T % SRTT TTTT T|cT f ® TTvT^ ^TcT 
f (^t To ^c^) I T^ WT ^ T^ Tt f^7 T| ^t Tt^TcT^ TfrT 

| tTr fti atnsr^r % Tst ^ %s | f *rfaq |tt^ arrTT^t % t^itt 

|Q[ TTTT T WTT % <sft TTT 3TIT | T 5^1^^ % TETt 5T^T 3TTT |^ 
TTT 5fTTf T T|?T fT?^ | I ^ * $ g^TRT^P mfvfit % Tf TTcT 
|t ^TTTTt I 

3TT T^ TSrSTTTr 3fTT?T^T | f^ ^TT^ aTI^TT T| ^I TTT ^T^TT 
TTTST TtTm ?TTT 3fh 5IT ^TT 3TTTT T% %T 5JTTT T I 

TreTOTTT 5|t f^lT | f¥ (<|) f5fS ^T T| ^T^ TT X|€(T t ^T 
^TTT 3TT f%^ft SI^R ^T 5TTT T|t |t3T ^Ttf^ 1«c|t % % afa ff55T % 



«5 


TTSSRT^ % 
3T3?TTT *TS*r*r 


srra <pe*t «iw 


arr^^r % %srf *r 
5TFfr ^isj f%rgr 




*T|tTT 
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tsprmr 


i 
i 

TWTT 


t>^5TT 


t>*>«rr 
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Y.e; 
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v$ O 
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^o.o 


9Tt% 


S.o 


o.r; 
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g| *INf »rot *ST<i §t itert 1 1 (^) tsw *pt«t ^ «r*r 
<re jtar | ar^rt^ tsnr qw ?t^ sptt^tt % % <tt sterr | srt 3<?*r 

5TH % 5rT*T ^TTST *HT ^t^TT | cT^ ?T| tf *rtirw *PFT tterT, %3«T 

$feft 1 1 (s) tsRT *pt*t sFTf?erf*r & tten gsrr &s$^ SRT3T | 

srk ?r§ sFTfNR?r <re ^terr i sto 9TC?t«h *rff fter, *fr»rar 
*trr ^tar 1 1 ar»r ssrrart *f *r wr artr *t% wt ttert | ^ sih^ % tjrpt 

fss y©% Jf wersrrgT *ptt i fr fa*ri *ppt «pt irtnro ««nr srwSr % 
tsrcj <r^r t§ sthtt sthot* | fa> 3ff sppt % 1?rn>r «tr *t srerrcr *tt 

* ^r% ^sttt <r? err | fo m^^rrwi^ ?t <ptt *t ^r *Tt?r tttt «tt 
wft% 5Ptf IT5 $teft 1 1 



gtranr *m t «pttTs fa*rta % ^rerm ^«n (^) stt 
1 1 feifhr % *crrer *t *«n ^t ^stt art* ^^rm^r ^ **t *t 

srertW tft ^trs^TT <fntf?r *^T TOT | I T>3 a£ Jf fef^5THTT TTT | fa 
gff sPTt^rT *»T <5P«T f^%3T % 5# f«Ff % i|tcTT | cW fasfT*T 

*T*T «nitrr^^r TT^T ^tcTT | wft% fa«Tt?T *sr*T 3S*T % ^ TTT% *TT 

arer ^tcrr 1 1 fa*rt?r ^ g^fter<i> btI* «tw t>§3ff % sttcTt §3tt 

SS^tT *Tf%*Tr & ^WTOT «IJTTcTT | 3fh RTTW^T ^t <Ti tV§ <TT ^TSclT | I 




ar \ 



3 cj 5 <T>=ff •PTH <UT fsrfcT5T *tT 

3 sr ^ t * <?=*r s*rPT ^t srotrTT wtt 
sr=s^rft arnprota sr/r 
^=^r^ftcT^ 

JT=aJT6*T W*T 

* 3=f^^ 

5T T cT 3T=iFTf?cT^cT 
3=fa*T>T 

fl=i?R5 OTTcT («HPHT <pTT) 
^=*?OT 

^pst^^rta % «rraT |8TT s^^r 
«r $=3**r w ^t «nrr 



sr*r-f%3rer 



«r^ 3r ? f?r^T5r fc*rr arm efr $=«r <r> 
«rtsrto fa^r sr er 5 if 

( 3T 1 ) ( STcT ) 

5JTT 3T5T ^ ~~ 5JTT 3T ^ 5T 

3T cT ^ f^5^rT 3fTT sPTT^tT % sftw *FT STOT^ ff*T 

^t q^*r a>Tf>5T | srtr sr 3 <t sptT ^ 5 ^ % stt?t | srt *r pth «r>r 

. . TTT sFTf% 3«TTX 5ITT ( 5T 3T ) 
. . 3*TT ( 3T J ) — v 7 

«5*1 ojTfsr*n: % crtsrt imte ^r cTTcq*r 1 1 tft sr 3 q?r 

*m S5*T ^TT 35*T 3*TT TQT T*TT | I q7?§ 3T % 5ft T ^ 5T q>t*r % 

3R jrf? irtertu sro^lor f^5f *t ^ er % *r w *>r srre jt srro 
ert sr^ ^ ^ ^ t *tt*t sr^sr ^t stt st^t | wfr% ¥t"r ^ *r * *rc$t*r 

| I *T§ FT*£ |t | fa *T ^ ^T^T ^JT TrTm | 3T> *T59 g«r qft 

st?rf?cr ^ t sft?: *«ttt % srarnr *r ^ ^t 3t?<p: | i sprfar ?fs^ £tat cft 

sftf JTT q?3T I T ^ ^ft 3JTT ^T ?TT*T TS2T ^TT T^T TTT | ^TT^ ^t <tt% 

s*ft artraT % ark isrta"! if ^«r^rf T^t 1 1 ^f%q $nr<ptnr 
ifNt*T t%f sr a *r 3 

( ^ ^ )=3irr ( g *r *r ) X3in ( *rn ) 

*rf% *frwt?T f^5r ir^ (plane triangle ) *TH 

t^raT 5TTC cft »qr (l T sT), ^q>>qr (^T ^ ^) *T*Tffr 9 3ftT ff ^ % 

s>r ^rtT % ?rm?r ^tm i 
??rfwq 

*qT ( er ) «^t^T (*Tsr5r)3*rT(*Tsr) 

=^ITT ( 5 T> )X5*T ( T 9 ) 
=^3JTT ( f ^ ) V? -39T 51 ( 5 V ) 



: ( t ^r ) — ^tT* (q s) sin 51 ( ^ q> ) 



t%ST9TTt%*)K 



*T$ 3* ff^TTfg«FR % * — \ *«ft^f 3>T W |, fc*VT \ 

n4t | I 

s?== crnrt% ?**rr% * 3*rfcr 

c c a 



Y 5«T% 

5*T% ?T*5H ^T 5ft qfoTTT 5TTcT §t»TT ^ ^ff «flf *f ^tTT I *f 
<T*3 % ^ ( T ) "*T fT5HTT | 5T§t fa=* *T?t=iTf ^T «T"T WiT, 
^jy%=t3«Tt^ *T«T 35T5TT3r ¥t ^T=^"t^T ST 3fH sr=fa?"?m$r < 

9TT5T^JT ST *TT% % "fc*FT Hf fe*TT |3TT | fo ^%<T Wt TTT- 
*F*R % 3°TT ^% =Tl% 3TT?ft | I *T| ftt% ^f cT ^TO | I 

«rw ark 5Tt% 4t arrTO^anr $n-^w bpY niiT wr" *f 7?eft *ft i 
^rfaq ^u* ^ *r 5*ret.^rT ^T?rf*rTfsr$n: W ^t *ret 1 1 <rv$ an^r 
srrw % arh arasrt ¥t $<t ^r tst *ft ^tt^t ^ttctt | i ^ m^m 

*tht I f* ftrt?rsr ^rmn ^t 5jtt=-t l 5tff«ns nfe fsrt%5r H\ 

3fft *T sT*£T ^t |ft 3 5TRT $t <ft 37 5Tf3T ^t ^WT «TT *PTkTT | I 3R 

srstT *f *ct?tptt strtt fa y§ wt ft% stttt strtt | 1 

feft ^ 3>T *fa?r ?rmT— *th ?ft fa ftrer *° *f 5, sr ^rt % 
^ st s^pt I siT qv fr ^rr^ciT \mj ix ? 3fft tePT% srsrm srt ^erT- 
arrc fi?rtr | 1 fsr?r *tto ^ ^ iwhw* bttctt | ssr ^titjt 

« ^r^rr fts£ TcTTirr ^r ? w arn^T n | srh: ^t ^r sto ^trt ^t 
^t ^ srar^T nr 1 1 fn 5«rrff % ststtstt* ^t «r>r ^ «r st smr |, 
^?rf^q 

= "^^o°-(?c;o -^-|-<|c;o -^T-hZ.^ T «l) 
=n+nT-/.g^gT 

* ^5 % «rtTTJrr atTrc t%*r>r ^tt st^t f^"?r^t9r | ( "^t 



TT^ ft 5 ^ <?T *>T % «|R% an^^TT | I ^T«PT tffr 5 

tt sr % swra grrw | ar«r^ $^"t 5 *r »t itt *t *t 3tt?rt 

| sft <f 3ftT <?T % ^ % | f ITR *ft 5 *T *T=?T 3(ft 5T ^ *T=«TT 

afh 3 ^ ?t=^t i st^ 

T 

51TT 5T=^n T X — 
*T ^ 

*T 5T T S 

52TT 5TT-«^TT ^TT X — =3*TT *TT X — 

swft% T 5 3TTT *T 5T ^t t%3*TTl? | ?^Tt%q ¥«TT5T TT?ft 

*T *T^Rft | | ^t%q 

^TT ?T ^TT ^TT 



^TT ?T~~v?JTT ?TT 
^TT 5TT=5fiTT «TTX 
T*^ 9T = ^ — «TT 



^TT ?T 
^TT ?TT 



.'l ^TT ( ^T — *TT )— ^TT 5TTX 



32TT *T 



^TT «TT 




S*TT x( 5ifT *TT 
~T rf 



A ~T ^ %TS*TT STT — ^RTT ^ ^T 5TT =~ T <*T x * 

5*TT ^T 

^S*rsnita— • % 5r*u<tct *t ~r ^ — r *n § *rro ft*r 

«rrc 

^tw^^T-spt ?<t* ^t=_ W?TT;T 

1 »qr ^ "T ?TT 

5*r 5r>k Rn?| f% *rft st s«rRl % Mt ?mi9r ^sr 

— *T f%^TT 5TFT cft 3* ?qT?ft % 3T?Rrt3ff¥ % *T 5 ^ <ET *>r awfq ^ ^t 
*TTOft ^t TOt | I PBT ^ % 5fT ^t STTJT^T^t *qir> *pfta~ *T *t 
" *P5cft | I 

Tf <ft jt $ t% ~S*T *t BT?— 3TKT ?T|f % ~ *§<T «fc 
^t% | ^?T%q f JT% 5T^t ^t 5iTT3ft % ~ R # ^T% g$ # 5TR 
cft *tf ^TfJT ^t $ **ft I W ~7 it" 

~ T (^-5TT)=— T WX^,*W 

**TT ^tt ^ 

~T ?T - 

*rr—gTrx _ T m*T stt srem 1 1 

~T *TT 

. . =5r=?rr-}-^TTx 

~T ?TT 

_ , ~r fr \ 

5=3 ~r itr 

.\*tt= 



^TT *T+~r ^T 

~ ~TT 5TT 



^ — T ^+^L^TT ?T-JTT 

^rf^^t%!ft?rf — ^ST ^T^TT ^TETTTiT 3TT T9TF%~ 

5TRT ~T T $.*fff% *TT> fat%3r ^ t% $t <ft 



^TT T?T= 

3*TT ^TT 

^ 5TT 

*ITT *TT \^ i 

s*fto*r (^r) sttt (^) spt q^ ^ & 



' T-hTT ST — 5TT 5~T ?T+^n 5fT 



^3T|TT— ?fk cr ?«th *>t 3T$rt?r "jl£ 9» , ^o*' srte *t ^tt 

3T5TTW |t ?T*TT * 3rft ?T & W^T ST| % W*ftm SRTiW 

^MvV ^ $ cft *TT?T ^PT %%3f ^ | ? 

/j *T__5 ^ 5T=?T + JTT~5 9T^T 

==$r°.VV'-** w'n'' 

^HT fT=W ^^/^^.^^ 
3*TT ?TT=^T ^ *' = .Y^$ 
,*.^TT ^T+^T ^T- «n^- 

^ SPEZ | fa f ftt% ^ ^ SPT TT«T ^T^ % T>q giret ^nKY 

% arsmr stt^ht str?^ | i ^ ^r Nf 1% t>*r *nrc y% 

tfirc cr^ fptft tt^t% mS: *r t^T 3?r ?tt ^*t% 

PTPit <TfcTT | cTT STT TR" ff|5T ^t STRT 5TT ^HkTT | t TT*T 

«TT fa fa<T q* * ^ Vf ^T WFT | 3TTT <T S*ft % TO fa*ft cTT* *PT 

^rr^ I » * *t ^ «rr er *r =r *r smre <r <? ^ % *nrm 1 3fh ??r 

*t ^T «fNf TT 3T?cnc cT 3T ^>T % ^TiTT^T | T 

^Tt%tr <* ^ 5T=<T 5 ^T ==T+? <T 5T 

7^3 cTRT <T ScTJTl |T ^t^TT | f% ^ cT ^TT ^ % ^T T 

1 1 5*rf«nj 

5 ^ ST=3 5^+cT 5T 




«;? 

fosr $ ? ?*th ?r *r ?ft% ^ tf m | srk st § cr 

% -SttT ^ <T?cTT | I f 3T>q ^ 3ft^ cT % 3T?cTff ^T *ft*T fo*IT *RT | 1 

*rt> <frff wff Sr, cT % $ 3ft* ^ ^ qr% at cr ? ^ srt? cr 3T ^ 
"Pt«ff ^t 3t?ctt * ^ <tt *ftw % *rm?r sttcTT | i 

KT^|R $ 3t*P |t <taT?cR ^WT % 5«TT?ff fost W| TT cTT* 
VF %«J ^T ^tcST | I ITT? ?t **TH ?f fsTG% ^WRRt % «ftf T 

<ft $t cft *ft famT «TT^ |t 3^cTT | =f*fffo Wt 3T1TS jWt 

T^T % STH tfWt I 

%*T5T ^?5T*n 3ft^ JT^5T K% ^T ^T^STT STH^ % f^ ^ ^tfcT W 

3 srWt wr *rscft | i *r % f^rq tfr 15 <tfcT cnrt $3 ^t *ppcft | 
*l 5«^t % ^ gcT ttst ^t ^ ^r ^ *Tfir % «phtt ^ ^t i srt §t % 
CT<|f % twq ^ fttlr 3<roWt *Tfr % «Wffa ^ ^r^r 1° st f^*rr lf 

V9 



w ^rm | ?ra 5€r ftt% ?r Jf ^et ^ f ^ ^rt t§ ^rmt 

| t%^ TwT *§?T 3T^5 ^t 5TRTT | I ^JTT 5<nt TT^T | fr wjj ^ 
3*T TTW WT^TT 5TT*T tST fa 3<?g tE t%TlT % f^ W 5 3TTT ?T 5fT *mTfT ST*TfT 

fsr* | <ft *ft f © ^ctt 7^ srmt 1 1 ^f?rq xt?s*tt *r «r%?r strjt % 
fan *r <? ^ *t <u % stitr ?t *r*m *x w$ <Tftm<>T %?tt «tItt i 3?f% 
*<tt *r ^t 5nr? er srtr sht stt ^t ^t ^t mm <ft % st^^tt. 

ST — — XWT * 
5f T = — 

. ^ „ , *r?X^I 5TX^T ?TT 
. w-t-*fT*= 



fsrf%5r ??r*5rc fer = — -- ^f q^ ^t t%^r 



*X =r*T ?Xa*TT ?T+*T ?TX^T ?TT 



.*.t%= 



*f zx**it *r-f-*r ?tx^t ^ 
?r art? ?tt ^sitt % *r«rr*f ^rm | i zrt% «fWtt%sF *tt 
?rat?r% 3T|^TRt>r^T *tr to^t ^t eft ^ if «rsthtt 

7tt% % *T>ftt%* ^TRT *t 3TcTf9T 5TR %*T , 3<Tg*TB ^cT % 

fta*feri|f%TOr%wR% t%*rt gt% & %t%* *rt * t%srar *t<ft 

| ^fft% W * 3fk *T 3T T|3t I ^ «TTcT %ST %rft ipft | fa 

t%*r-f%ffr f«rnff 3f *r %r%sr ?ro?r f%R-t%?*T ^r q? *tt | i j?§ 

^ 7tfcT ^ ^T^ TOT 5TT ^T^cTT I TO% ^ «f 

<tt?raf «nr * nrtt | fsnr^ ^ g> 4t% t?reV «rmt | :— 

irtr frt% — ^er?r <rc ^t wr « afft ?t ^ ^ srr% | sf> t%^ 
^rr % t%vr ( sttt t^tt «^r ^ | i tot«tt % v$ «rt itr «r> ft? 
^Ap^^^^g^irY ^^5; **ft % ^ ^ | cT^r «t?: ?r 




^ 1 1 *r wh! *r % * fir?f <r* <?t *rtf*wnf * * artr « 
* <rg*r mt *ftcre % ^?tt I I 5*rt snrrc <?r *r 



% otit if 5ft 3r?<n: ster | *rft § ott 3 1 t> ? 3*r * ft*i ^ 
arRt^^^ | am^ # * f* tf tf qfts*rr s s *j 
qrt*r % sm* ^t *i qfcrr | i ntf ^ wtt ^t ^t^ % 
*rr*f srtr ^T^t «Gr *S it% ^ T^r *t nfli*¥f % apar % 
srm* 1 1 1*3 «F*t *W |t> p *ta 2«ft ^ tWr «r»w 5r ^ *t 
qftwin «PT?ft gC ^ tr 3tt *rcft |, %*f*m 13 *r $ *r s s *t *>r *t 
qftm<r ^rrn stt tot 1 1 w ^ *r*|«r $ ™ f * % ^ ^ 
«tt^t %st wnff fr toriT *t*r tot | w ftw ^ »fta s$ «r 
rarotY mtt ftftr & ^ jt tptt sn tott j fr ^ «ct ftrfira *wr 

«rorre * <tt% wfft gpreww i jt I ftRrct i^rt | 
*ffft? *p stVt ?*ft tfr TOTrq ^ <t ^ if ?rjf !, ^ «, st prrsrl % 
*»rarcf q3t *f«r <t $3^* srrc* <t anwwRrr | i ^ frtlr *tftR% 
(Delisle) * ^srrot «rt l 

jptt ftt%— s*r <tfir * s«r % wnff % &rreref % ^ *A 

STTTO^T <t?T|f T?tft l qjt cft %**T *T| %<3T TOT | ft? *t f*T*T-ftFT 
WRT ?T «Jff fc«Fft *T W #f**T % <T>* f*qrt % ^ ft*TT* 

cT* 3TTfTT f 3TT I* q? 3T | I W 1W % t>P? *t B«CTarf % WFT qW 
f? qT?g SrTC ?t>^JT §t% ^T^ I 

5Tt t% f ^sP 3fh 5 5T W 3^T % H ^ t 

smt^ ^TTsr % «rw | srtr ff ^r fk*t swe ^ tot frr t%^r *w 

W | W cP?T % XWZt*t qT | I ?T ^ % ^ «it ^ .«*tT ft ^ 3Tqift 
^T ^ 5ftT ^t ftm ?f TOTT |3TT ^T fiW ^t «J T9T ^ ^TS5TT |3TT 
TOT | | * % ****** T%1Tt> ^t^^ 
\m * ^cTT |3TT TOT | I ftRNt ^ ^ W % ^ ^ f8R1 ^ 

ft^ w srrsrr |3tt ^r^r| ^ amr sr^ ^r 
%w ftr« %tt ^rtTp? i «^r ftr^r Tt% ^ ^ % fr*r ft tow i^n 

ftr^9T WT5TT | TO<t T^T ?T^T ^t ^t 5TT ^t ( 1 % PTTS ^ V 

fwrr % ^nr^ ^rt 1 1 ^rftrt? ^ ^ t f » ^ « * ^ ^ ^ 
*sraff qft ft^ t qrc ^tjtt | w 5t **wf % t^rrw^ ^ 
p srtT fs?i^ ^r* 3TT 1 1 Wft"? * * srtr t ^r ^rqf % 



S ®*=S ^ — ^T 
S ^ 3Tfc S ® *?t 3TTiT^T<t 5TT^ <TT 5* 5>ff *>T a~ TT 

& gtrti ^ s ^t ^ ^rmr | i 5^ ^ts *t S<t ^ * «ft ~~~"F ^t 
TO~t I wtt* ^ stat ? $ st «rtr -f 1 * -«""1* (Similar) 

*P?5T.fa2t ^ cft 

"T '~"_~5 ~$ 

T"J $ 8 3ft~; "5 ~T ~~T "^"""T ~$ %~~~T~: % fr~T~ff % ~TT~~~T | ~~*f% 

% 9 -335 & ~jf tf j~(t | srtT 1 * -j* Sr -r~~fr ~nt i?t 1 1 s*rt%~{ ~rfe ~~ 
-5 artr $ 3 "t^ §t <rt 

3^T 3«\t 

5 ?T ""«"Tt ~T~T % ~ft ~~~T~T | ~"~f~~q ~~*""t T~"~~T~ <"Tt ^T^ ~ft -~T~ft 

~TT ~T~5~rt | I "["T 5T^>R ~T ~5 ~~T ~ff~;~rT~T *ft^ff % ~ft ~"T~TT ~~T ~f~~~IT | I 

«TT^ -~T9~~T> TtfcT ^ ^ ~ft\~~r~T fa~5~~T3ff *T *ft -TT~fT ~~T ~T~-~rT | I 

5 stsns ~~~r f~r~-T Tf-~-T~i fTOTT8ff srtr -rt~Tf ~ft~if if ~rr~--r | ~r~- ~~f 

ft ^Tl?TT "TT ^T^^TT | f~" 3"? ~"5~fT St t%5PfT |T | ~~Tf f"5 

"T "9 ~>T f^^TTctT^_my_ ^ g ~"T ~fT ~T ~ft~Tf 5 

^vTvT & ~F 

_^*>^R^^ x ^ ^ ^>t ^fjr 
~f-*t % ~r-f ~ft |ft ^^firT^fe*wSff~~y~~ 

5~r% ~~~f ~~t -T~r~r §t -~T~rr ^tt ~t~-~ tt | i |tft (Hally) * 

f^o t ~f Ttfa ~5T STT^R f%TT ~TT I ~~T ~ft~fT TttM $ JTf ^ 
| fo -~~~ 3ftT ~r~f % f~n"*f % STtcTTt W5T ^TT ^TT^T 3T^-5t^ ~TS ^T^n «T¥T 

^tcTT 1 1 spY »rfgr %^ ^ 1 3ftr % f^~ ^t 'P— m 

^*T 3T?q~ ^tcTT | f^ *T#PTW % ?RJT »f vf ar^srt ~ 3RTT Tf 
^T^T I I 

f^fcT3T ~ *R ^f 3ftT «Pt fTt — «T| ^cT^T^T 

^TITT | f^ f5TfcT5T ST"- ^t 3ifT=^-~^, ?T <pft ^t t^5in 3ftT «P 
f $ TJ^ «Ft K<t | I 



$t?tt | ^rr^r^ <rscft *t fas*TT ¥t «rr ^rrart sttt Tmwtii if fsnsrcr 
=errf%q: i ^r^miT itt | f% 



/. m $\ toit §ft=- 

^ «TSĕrt ^t f^T3ff if | firaspT f^5^TftJT TTC 
*TT?T | I ^Tf%q ff?T ^t $<t=^V3$XUM.* *fta=^«!$JUs£ 

=sf5TT ^PT *TS!HT f^f^5T ^SSR^yLy/^".?; — V* 
/. ^5*TT ^t *TSq-fT r~ 

= ^0.3 <T«STT ^t t%^TT9f! % 

gri 3ttt ^?5^t % fa*?rrc — *rfe fotft arpprctta fte *pt ^rtTTcR^ 

«ngSSRT N % 3TT* t^TTT 5TR STTT ^T^T 5T^ *ft 5TRT|t tft 3G*T f^T7 

«rt srPTT 5TT | *rtfrfo 

^ Prs «t fa^T 

^twtcT^ srg^rcr vt ^r= ^^-^- 

T«^t ^t fk^rr 

f<r*s q?t fqqg ^t grtnnero arsoirm «et ^ T 
• ' T^t ^t tsrSr" fw tft 5i>fT Mt 



«5 *i 3t£o?m afK srw 1, 

V ^ t*WTT — H»«XT°ft <t fo?*T 

TOHT *T 3^T3 U' *K *«R ^ *".* | 

^T fl &WTT==<Ji*t «T WWT X ^j^y^^" 

n'*$"* 
— spt f^TT X — /-(j^ q 

t>3 c;V *f £ T T T»^sWT ^T ^tOTTcTO 3T3 «TT3 
£V ^ 3=xis*rT ^T 

<T ^=^5TTT *PT fa^T 
*T ^Pt t^^TT 

mfto wasrrcr t*tt | fa ^tt^ %x | fo 

^rsr % fo?rt $t % ^ ^ ^ OT ^ ^ T 1 

Tf« ^ «n: tWtartw %sr fo*r srw at tf *rfiw- 
*rtlr % w*\ ^ ^t stsst % **rpfi ir *|<r ar^ <t?<tt sttctt | fsre% ^ 

<T?<TT | fo cTT* 3 lft $9 WOT ^T | I 3T*ft f^TS f3TT | fo Y^t % 

^T^t^t u°) 00090 ^ ^ t 1 *I f^ # | fa <r*rt 

3*3 flT*t tTCsTNTT *Tcft |« ^^^^f^3TTffT^3im 
¥T<ft | I 3T* iTft fa*t mk *T fo*rt toT 3TTIT 3ftT 

fq* * ^t^ % «rrs sst *t ftm <rt jrer % wptI 




**TPTf 3fcTC 3T5TT| ^*tf STT3 *m *rt*f |T ^tcTT | tft rTRt' 
*T *T^R ?Tff ^T | WtT* ST§3 % 3T^ SS?ft ^ | fr 

«tft tostt *pt 5ztt?t *ft ^tt% % 1 t ^rf«rq *p ^ot 

*Rrf % lft «ft% |t cTRTT ^T #3* «TTTT 5TT *T*T | I 

nfm stwr— -fotft ctt* <pt *tt*h> *t>t *5 *"t*r | <sft <j**t ^ 




I 



5* srh ?r fo?rt <rr* % ^t* ff <r> <r *r *rfa* * «pt«t *t 5t *r 3t«t<tt 
I % sitt* 1 1 

| Vft 9lf *T STH* fTT ^ tft $ *pktt I * 



~-t $r -r *t 

, ~» 

""T "T *T cT = ?T^ 



~ f *T 

* -~r -r^-r--,,. = x-"fr "r *r "r 



3T«Tt^ fr*ft fTT^ "TT ^Tf%^J -p-R "W ^IT ^ 3*JT % ar^TTcr *T ^tcTT 
| 3fT ^ 5TT^ 3ftT ^T % #N ~T ^JT^TT | I ~- § f~; "Tsr 

^tT s *r cr £° ° % -rt- ^tcrr | sr^ -?t *ftnt-r ^f % srtTtsr 

*t £©° sit^ "T <ft$ ^taT | ""r -f---f -;r <rf--rr-r n^tnr ft~T | i 
f%tft -~ -r--r-f w-r vf *r *t -r: --rar | i -~--t -"r *t$ I : — 

tn^ -?t tstt^t *f-- = 

-r -f 

T^TT *fsR qpY ~[ m?T t>r*TT 5r?q- <ft cTT^ ->T fatft -p~- "?T 

5P^T 

§«=»-{ X"-n ~r *r cr 
-T-T--r-: er^ % T--T-r *ft ^r ^ -jt "i---f ^ i i 

-"T~ % ^ff $ % 3ftT ^( ^foT5T % f*r?fr 3 | I Tf~ I^T^t 

frorTaff 3 f-r-rr -rTT <rt 

5 ft-s-rr jr-r 

f-~- ^tt | fo *rf- er *r st <ft ~r 3 3rafi- aT* ^t |<t 

-rr-f-f st tott | -"f¥fif ~r w cft -rT-f-r £t 1 1 

"~~Tir~~T — Tv€t m\ ->t ^rf-"- <?fi--r <>".-; $t <ft ^ § -rs 

-7% ^t fft -waft ? 

o.- ~r *r 

/. -r -■ = x sr -r=-,xs,c;^ ~r *r 

ar^ ^f y«ft & faerrft |< | ssrst ~A^* 3^ ~~ 3* ~*~ 
-Ri | i 

^lr 3r |ft =^,sc\»,c:^ x5,^,oo,<>oo 

f-s | fa zrf- errxt % *fr^ff ^ t^rst sft -p «fr 
. W-RrT -ir -~--r- m^n* |tnr f5ig^ 5«ft~r 1 1 



f3r?r sr*T9r w ^et 1 1 q- ^f i* srsrar f5RT^t |t ^^rr | ^ snrnr *<f 
^ 1 1 ~f snrW % ftrs &ft wt | f- ~r s-w <pRft er?u - 
<H?&%?sSr <T|Nrr | srd^ sr-r- nfa srt% v=^,<>» ift$r 1 1 
isrtsnj -r* w 3" s-pnrr W.W*x ^x^X^xi«;^oo 
^ arwr nsUAs^l^jE;?» iftir tott 1 1 5*rfarr ^t <p 

5T "TST ^ET | I 



Wt *TS "SRT ^Tff(T t% «nT 5r ? t |fPTt' ~T ff€T€ 5T^T 

-7"r | ^ wwf *frw *t fft 4t f?r *n~T *mrr-*r «rt | **ft'fc 



~nr arcrsrr 3r 


_ r~ Tf~ft ^ 


^rTm ---- 


5*^t % ^f?Pt 
f*t "T 


5T-T9T 
$ 

Y.tf | 


a Centauri 


* • • 




^,-o,o. 00 


61 Cygni 




o.3V9H-o.o^ 


«^0,0* 
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-.- 
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^,^0,000 


-.- 
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VS.o, ©00 
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o.^rto.o^ 


0,00 
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*tf§wl 


Q.°^-4-»o.o3 


<|Y,oo,ooo 




Capella 


-^rp- 


°-^l^_bo.o" 


^15,00,000 




Voga 


3rffrf~r^ 




00,000 




Polaris 


t~- ~ht 


0.0 ,-f-o.o V 


^0,00,00 


Y$ 


Arcturus 


?"Rft 


o.o^Y 


c;\9 ; oo f ooo 


°itfo 


a Gruis 


t • • 


o.o<U 


1,^0,00,000 


^o 



t 

5Tf ! |, <ft 3^Pt fft 3 5Tg?T 3RTC ^T^TT | I 

<ft® q* *rrfcjft 3t *rf | fa*r& ^tr qrf»iT f% f3 <TTTf % «r«nr 

3fa ^r^t f fwf *PTT I l *Tf[ flTfc«ft R. S. Ball ^t Spherical Astronomy 

srcnsr 3<f ^Pt *p1 ^wtt ^sr shptt ^t ^r^ert 1 1 ^nr ^ ^r 
srrar | fi? arr^m *r*55r srarsr ^rc^tsrT ctttt sr^rer 

| 3* W*T m ^ Wt ^TT | t% ^ST* ^t 5ft tV**T *R*T ^TRt 

srNt 3 <t|*t ^t <rfw ^>tt T^t | *r§f % snf <r§«r 

«rt snrt^ 3tt«t firTW ^t c.q <r^r ^it ^crtt ?:jt 1 1 
ara ^sa^ ^t *tct sutt | w*t ith arrsr ^ *.t; «rrc §t |, s*r% 
<r§% t& q*r % fir*rt p % fa*r ^r srt swrc f^mx | 

^rir ^r uhhk |t<rT | tsrcr *rc*r 73 t%^T ^Tctt | ?t ft **r% <r|^5r 
% sr*ro *pt i 

3rT5rc;«r s^3h> *raf % ^r mii $t tft <rtw fa*TT | srt *r§f % 
*rraf sr^rsr ^ 1 1 




fa5T <^ 



errtw^ snspr % T>r™ ctitt ^ Jf q«r? ^ % tt ^stctt 
|3tt 5tr Tf err | i 

f5RT *f *T tf |, T, fa, 3, T *TT tV|3ff TT T«Tt ^lf^ 

qf?5p?TT ^T<ft |f ft^<=nf *rf 1 1 * ?ttt tjt ^«tt^t | i *tfe t sttt *r % ?t 

TSTTtr cT cffi T>T 3TTT 3TTTT, cT % ?tt STgcT f T ft«TcT cTUt % TTO T|^TJft 
3fm cft *T $*T % 1*3% TT cTTTT rTT *«TT?T TT & TT TT ^TT^ TT 

t%tt i f *ft ctt^ snr <pft fr 3 ^rtT t faf sl tt T|»ft crs ctttt sp*tt- 

3*TIT <ft, T, 3TTT T ft?f3rl TT ^f T%Tr I TfT<TTT *T*[ f[tTT ft cTTTT 

TT Tl T, T f^|3ff *T 5Rt §£ $$TT TT ^TcTT |3TT ^ T%TT I *T| 3Tfft ^Sn 

sPTT^cT^tT T fT 5 T % STHT^cTT cTST TT ^TTT 3TTT ?^3RT 3TFPTT <tl*T*TT ^t 
cTT^ ^T T% TT I 

sfr ctttt arrtTrRTtTtr srsrl srsrt^ ^srl tt ^tcTT | *&$t 
^tr % 3TT^nr ^ TScit | ^ffft ttel 39TT 3 ^r Bt£t spstt *st ci«r 
^ttt <?fe^r fr ^r*r¥tir tt t|tt i tt?§ srt ctttt asrt^TT tt 

§tcTT | 3% T6T Sm* *T ®: T^tit cT^? TTST 3TTT B: cT^ Tf3BW 

%s t|tt f % ft*rt ^tt tt ^jtctt gsn fre *tot %^ arnt s?ctt 

f 3TT q"T TI& ^fTT |3TT «TTT Tf^T | ^ W ^ ^A*TT% % 
^t ft tftST t ft I ^TTT % STlfa$ 5^=5^ ^TR^ ^>t fafST *ft Sm: ^?ft cTT| | 
*<\% ^5T5TT^T T^TT | I TT?5 W ^HT % t%T^ 9|5T ^ %ET T5?TT 

TfcTT | f3T^r^t ^t ^ & arm^T^r «r^t ?r|t stpt Tf?tt 1 
^5rH5f ^T^TT (Aberration) 

^35TT ^cT^T I^TT | ft SRHW ^ %T?^ 3 ?,=;$ f ©oo *fY^T ^T3T 

1 1 <pft ^ft ^ «tt *f ^t Tf?wr*rr ^T^rt | f5r^% ^ sttjtt tj^tt % srfcr 

^ 6 <|c;J Tft7T ^5Tcft | *Tlft T«^t ^t TWT *T TTTWPT ^ TT X 5,^,oo, 
*oo *ft5T | srt^ q^^«T ^ ^UWX^X^x^^ t& l, 
SSTTHtr qps^t ^t ^STT T?t ^ 3$ % %^^t *TPT TT «l^^ ift5T % 
3TTcTT | [ ^T ?>ft Tt%?Tt % ^TTT fT«WT^ ^ t 3TT*mt*T TT5t «ET ^rt ^«TT«T 
%® Tf 5TT | ^ JT^TT^ ?«TT?T % fS 3n»r ^TT Tt^ ^tcTT | I ft^1 TT* % T^TT^ 
3TTT ?T«^ *miff ?f ^T ^t^rt Tfcnit % ^RW 5ft 3fcTT ^ T? cTT | ^^T ^T^T 
(Aberration) ^J^rt | I ^rtt Vt*m % T^ ^^T t q? 
^T^n srrwr^ | ft t^t^t ^t Tfer ^rrTt TTt srtT ?t it%Tt % ^f?T>r 
% T^r«ff % zr«rr«f srtT ^srnt $ %?rr 3frTT ^ Tf?TT | \ 



srapTST T^T — st^tw *t *rfa *vft <st *f ftt5ref | i ^ % 
srem spt ^rsr ^t T5TT <t*n: ^tpts sirttlrct it ^ ^s;? fe*fta Jf 

STTPTT I W% ^ f%*ft *?t ^^?TT ^ *ft IT| ^TcT 3TT?ft *ft fo t"P ^T^ 

& f*rt s*tt?t cr^> «tpT *r ^mm ^t tft f ® *ppt ^t btt^^^ q?at 1 1 
tttt % ssr ^ra ^t qm ?ttptt ^ *ft sttiMspto 1 1 3rrq «r>rf % 
*ots«t 3?k ffrr§*r *p£ wt^ ^t |tm i *sg§*r % ?=rw ^cft ^f art* 

*T?S*TT % ^t^ 3TT WTctt | ^RPTT qs<rt ^t BPTT $ Tf WTcTT | I 5PT 

q*T ^ITT BRT *f 3TT ^TcTT | cT* 51? ST^T 5PRTT | 3TTT 'spT f® jt 
3PTT $ Tf5TT | er^ TT^T *T*RTT | | ^sTTT qwft % afft 

t artr q»*rt sttstt, **rt ^NtI , ^«fV ate ^t! ^r q??n | 3% fi ^qfcT 

% *TT*f 3TTT -SJTT Tt^ ^sPTT <FPTTct I I ^?qrfcT % ^ffH T 5SPT st£ | 

t% t>jtt ^srtJT % srr i * ^PTcT-ftTct «r^ ^t-sr^t 
f^qfeT sp> sptt if srrct | f^ cr* feiiTf ?r§f q*tt 1 ^t%^ 

*T| 3TT S^cTT | fr SPT ^<Tt% % ^S*?T 3S^t ST9T 3 qf «TT^ | 

^T^TT V%*f ?PTcTT | I 5* 3f °rf % SPTC *fY TTTT q>f 

ST^TT ^TR t%^ 5TT?T | f5T5 ST^T^ ^f ^^T aftr ^ % | 5T|T3T 

^T% cft fff*ft' ^ft mx 1 1 5rt ??ft % ^et ^ 

*fta?T-?fHcr TPTT ^t sr^T^r q5t t% fiT q?rr pt^tt i 

^ ^tf^q ft> f^ q\s 3f ?r |, q tt Pt ^t % ^ **th 

3PRt ^>5TT I 3fh T TT f*T 5^ 3^ l^qfcT % rft^ WT^ qSt 

q< 1 1 p ^t feiT tf ^f *t qftiwn spitt^r 

«1 3ft^ ^ Jf ^ 1 1 fv?rcr 'mt 3fk ^ sf?t ^ ?r q afh t 

«nt «r |t^ | wr «rmr ^t 5^ % «rw jti | srtT nrtr 

|fT ^t 3IT5ft t I q ^ qT V? l| p4t «t ^ll «rjt% W f I H 

|^^^q^qrq?:|t5Tt|f fqrr fq tt qfr ^jt srk p % ^ 
m ^ t • q«^t q ^r qr % qm ^rt srrert t ^r-!t% 

|f^qt% % *F**rr % st^^t »rt«rcr ^r srr% f qr ^ ^ 

|**|?rT srTcTT 1 8rtT ^ q«^t qr qr qf ^ srTdt t art?: *%w$r tt qr 3r«rf^ 

* 5 T ^ ^Trtt t ?T«T Tt>rT-t%5 q>T*T ^ 5r^^T ^TT^ 




*rt, T 5 ^ P ^ ^ ^ ?m ^ • satw? 

<tt% % U^l ^T5T ^T aft SPW 3TTm *TT *TS*T TT^T % ^TT 5T^ 3*31 
*TT I *T5T % 5R9ST ^ f^cT% TTWST *t f<T3?rTT *tT 3*T*IT ^ 
33 ^TTT % TOT «TT f3RT 3* ^ ^ * 

5^ cf§ <T *Pt S9TT 3 ^c?t «ft I 5*ft ST^TT "T«^t <TT % 3^ *3 ^ 
% <TW ^ ^T^t «ft 3* »rfa<r-t%3 ^T5T & SRTO^ <T fW ^T 
faB??TT fT*T 3T STTm *TT I f<T <TT sfk t> 7T §t ^II^T 

Sr <rsr sre«r«sr if<rcr-fa3 iwt" ^ |t strtt «tt srot^ src^r^ 



t§t m *ptt *ft ^tcrr tt Tfri5r % ste srr^r tt i t>cr c;<s t srrr 
t%tt f% Tf<r?r fMpr?r |<t % sttt ^ttt srtst T^w % ttt $ srt 
*t*t 3rfsr* Tf arr | Tf st strt % 3T?<rc % sttt ^ttt f*rcTT 
t p % ^ht *i srf?T9r t ^r t ?t^ srtt *tt t «tt ^ arTcrr & srgr^ 375 
stctc *ttt % *tth §tTr fafrT $ srspm q«rt ^srr % bttt % ^r«rriT 

|<t # ^7<TT | ! 

STTTT & T^ 3TITT TTT I fo TT 3fk <T ST ^STT *R T^GT % SPTT *t 
^T 3T?cT^ TfcTT | 5Tf SRT 3T%^T ^T | arh ^ frfTS ^ *T$*3 % WT 
|t<TT | I «pft Mt'««TT ^T 3T53?tt?T $,^*,*o,°oo ift*T % | 
IS^T «mT ^q ; ^o r oo,ooo Tt«T |3TT I ?Tfaq 3W Sr^NT %$Ht fT 'TSTT 

Sf for?rc ^ t^ ttt Srcrr | <tt q* t^s t ?T*t ttIt 

00,oo-f ^ — ^S^ooo jft?T % I 

5*r% ^f ar^ Tsrrfr$f t sr$m *5t t% tt<tt % stttt f%T 1 
$t *tt sprtTt % «rt «wr fr*>% * srm: ^ t 1 1 f t sr#ff t ^ fas §t 
ttt fa srvr?r ^t *rt% Tto 1 1 

«w *f ft ttt % sptto itIittt | <t* ^ ttst %tt *tst 
T$f | fa Tfe TfaTTT srjm fatft 5«pr> Tfa*T<?rt t«§ 3 sr%?r ^ cft i*ra?t 
t>?n t* ttttctt ^t ^TT^nrr 1 ssr^w % fatj *tt?t ^rt ftp ^»Tift ^o 
4t*r srfcr & % ff^ % «tft **ft ^rr ^ 1 1 ^ vt 
sres «rn:% w?r ^ ^^r«f> Tt^ft «Pt fe?iT % €»T»6twr WT?ft 

|f qq» 3TTT ^ 3ftT |3<t 3TTT 3TTWT f?n>^ ^I^T cft m »IT?t % 

% *ftcR ^rt ^?r^t t>?tt & 3T^t<T vmft ^nt ? f5Tcrfft %r if Tt^rt 

^»rTft % *T*TT?T ?t^T5T ?T Ttĕ ^t ^T?T T|%*Tt ^5TfTt *f »!T?t f ^ 

sn^ 5Tf srTJnrt 3ft^ Tt^rt ^ttd ^t ^t^m ^r ^ % #5 % st^ *rr*Ft * 
f ® (f)^ qf 3TT?r»ft 1 ^q*rr r%T?r mft ^>t ^ | srt 
x ^t 3ftT ^o xft^r srfa" ^ itt $8 sr% ^t Tfrr % amt t^t | 
srtr ^ ?«ttjt ^r * ^ft grnrt Tf f* Tt^rt t n fe9rr w ^st gf Jr 

T ?TTT ^ ^ctt | I T*5RT Tt5ft T T^C STTTt X ft«rt% *T TT I 

Tt> TT?t f*TT ^tcTt cft Tt9ft T ¥TTT T^ ^clt gf «TT^ fT?5T ^Hclt I 
T^; TlcT ^?ft Tft ; |tT TTctt ^t^ f5KT Tt§ft T ^ $ ^TC T *t 

•TtT STTrft T^5ft I ^T TTft fft ^ Tft ^r ^|t | I f^f?T^ t%3 ^TT^ 



qt«ft <ft# *t cPP <Tf% $P?T ^SiTT *T *TT f*Tfa 3 $ *H1T 3JR *T 

^t TT *TTT*T 3TT T*TT I ?flfaq; Tt*ft TT HT. ^ ^ctt |^ 

qi*ft i 3 $s p «P|3t fa Ttsrt t tt fe5n *t aimt, 

3MT 3T ?«TT*T ^t sft$ % ^T ^TTT I 




f^TH ?PTT TRt TOT ^T ^t 3ftT WZt f*T* $ SRT «TT% 

ttwt «?rft st* 3?tt «rt% gt cft «ftT?t & «re «ncTT | Tfs ^ 

8cRt 5ta 3*ft cR§ 3TTT T? clt 9f *ftTT % W *|t* *WcTr wffa 

s*r% <*srT % mwt ^ft fiRcft f f f ? *ft 3*r% 5f <rc fcrc®t 3TT5ft || 
tjctt 1 1 ^t ^t f3Tcrct ft srtgu sMt ottY $ fcR3t f f ^ar^r <rc 

<rf Tt I ZTf »ft **ft «TTcT *T 33T^W | I 

^t TOR 5T¥ ST^TW ^T-ST % «ftcR 5T%lff *7cTT | cTT 3*TC?t 

TWT $ <TR*#T ft STTcTT | 1 *STTT «Rt fo fotft cTT* *T H*rpf *«rTT cT | 

Srt* WT sff f *TC f I jfr *«5T irm ft #r (refra<?t}on) *ft 



I* ?ft ctrt ? <r fe9rr % %m q|*n, ^rr| cTit % srenr arer arte if 
stft «r*r <rf *r srrsr fag sr<»r cttt & ^en | *tt s*t% 3rnt Jf f b *r%i 

<n*$ *Tfe tf| JTTiT t%UT 5TW fo S^T 5 fe f?9TT $ ^ TfT | cft 
cTRT 3ST^ ? cT $t f39TT 3f cf«ft ^ <TtTT 5ft 5T$m 3*ft ^«T S*2T *?t 3rfa 

*f <r§% fsrcr sr°r cttt £r ^tctt | <r?§ ^rf% st^tw % cr *T * srv arr^ 3f 

«ETTJT *PTcTT | ĕft cTT^ * cT feWT *f *Klf<1 ^ qf *TT I 

5T> % 5 * 3*T *T?ft *>T 3TST (axis) | f*ftfr m *T 3TTT flT fe 
^TJTT^T^T | | fvsre ^TTTIT ST^TW ?T*ft tf it ?T 3T?R[ *T <? *t «ft* 3cR T§T 

t *rfc ssrt stjtt ^ft stt^ ^t *rwt*cr <? ft ^ft str «rr ?ft | sfk f5Tcr*fY 
3f ^rsr *t s ^r^rar | 3<Rt I* *f ?r«ft 5 st |<t % shr arnt 
sr?cft | cft fas" q «tft crc^ *r$ sreis | fa> sr$r?r aj <r * <r§ ^ ?rr <r 




<T§%*TT I ?*T& *T§ 5TT*T TlTT fc ST^rST T <?T fc?Tr *T 3TT T%J | 3fk cTRT 3T T 
^t $ cN <R | I ^*T ^r^ *Tfe *T*ft *«TT«r(rrc §t 3fk cTTTT cT <r 
$t ctt JT5TT ^t 3TST ^t f%m Jf T|f ^ST "T%»TT ^T T flT f%VTT Jf ^ 
T%m » STT^ rTT^ ^T FT«S3 ?«TR 5TT ft*TT 3ft ITTT^ WT ?^ft TWT ^ 



$jf-t%5T?cT 



3flT STgT |3TT | f>T*r %m % R?ft 3TT T$ | I 5TSTT ??T Stalt TTcmt* 
^T^W cTT* % 3TT^ STO wff *f cT T cTT $>*T *T 3T?^ Tf cTT | frr% 

^?R- fff5RTT ( Aberration) ^ | i 

^ 5ttw ^r^sr | fa> ?r *r m smr 5 t ?t ^rr qf\m<r «mr | 
wtfo * 5 5T ter^sr S 

<?JfT_5*U 5 *T 3T 
^TT *T 5 3T 

qr?§ 5 5T 5«^t scr^ src*r *t*t | ram** ^mr jtwtst t st % 
sittt ^stctt I ?€f^rq ? sr tfn *r st €t ffw1r Sr st^ttct | ^Tr <j«ft 
srt?: sr^TT^r ^t #fi $ | 1 qr?§ q;*srt 5rt% 1*3 irtsr ^cit | srti 

SJTT T 5 ?T T ?T ST^TST «T*t nt%~~ l^o o o 

Q 

— - — % 

°t00t»O 

XTt> ""T - ^ *f~~T~ Vt ~( ~T~T 5TT~f rft ~~T ~ ~T ~T= ~~T ^ ~"f 

f=p — -r~ Sf ^t 1 ^it ~~rr *f 

w — — - — x ~~t ~r ~ ~r 

01 ? O O O O 

sf~ ~; -?r f~~;-r3rf Sf f-~rr ~t~ crt 



--~T *T 5 3T— 7 — — ~~ T ~ * ~ T 



3T*r*T f" = *o".^ ~~T cT 5 ~T 

~o".^~ qst ~;~"T~ s~~R -"ft«ra~~ (coerBcient of aberration) 
~J~ct | I ~~~T 3TfST5f> TPT ^o".V« | | ^f~ cT 3 "T *>T £o° * ~"~T~ 
ft cft ~f~ FT*£ | ""T" - *f~*TT SPT *T|~r~ 3o".*vs ^T I 

*rs 5tc | frr ^ ir?spTT % ft«r^rf 5r ^t Tt% ^ 31^ 
% ^ srcrm* 1 1 qs?ft ^t 1% ^t ?r*TT?r ^t^rt far?r ^r^ ^ 

3TT^ ?Tt^ Tl T^cft | ?TTJT f?T^t T% STc^^ cfis 3ft^ f«f?T ^^T «I^ 

3?q% q-t 7^rft i ^r^ ifcT st^tct »wr T|cft i 1 i^r^i^ 

q^ft ?9TT *F H^— T *T ft«T7T^ ^o^.c^o 8fH f^Rt 5J9TI Jf ^o".<|^ 

^tclT % I 



^«re tosr % ^rw mii artr % ff$f * sitirw, ?r, 
f^rt?r srk sFrf% «r ^tt srore <t? <tt | s*r^ ^i^it fk*mr % iru sr 
®t? 3t srrat 1 1 «r^t ^r*t ^ srrsrRW ftfa % «tr st wicfV |: — 

f*r*r sr>r ^if^ *f3R % $Rir ?trt stt* *r«ri*f ^«rm % -srRt sttt 
^ stet *ft ^srr $ ^hctt farr $3 <Tf st | sst jppr srsepR % 

*»R«>I tft ^ 3TT^ *T«TT«T ?«IR % *TRf 3TR ^ 3t?t flt ^STT *f ^cTT |3TT 
1« <Tf<TI | I *PSTT *ft sPTforf tT % cT^T % SJTTTI^cR | I ?*T$t 

TOT STT^TT *ft 3*ft ST*R «P?*raT | f*RT 5RTR ST5R % f<RW cTT^ ^t 

sf»$TT *»r arrw «rs-sraT | i fa*r w*ts otr ^t <r^ §taT 
| s*r snrsr ssr^r srsr V.v^a ^ ^nr^ ^t 1 3fh af sst vo".y» 

X *W W % S*TR ft?ft | 5W % W cTT^ ^T 9R *T t>ST<T §t I 

*T§ |t I t% 3>T tf^»R 3*ft f?9Tr $ |TcTT | f?9TT 

if <pft ^t Ti% | <R?§ f5TH f39TT if 7^ *!>t «TTS ^tst | 3*T*T 
STjiT 1$ T%31 | ^tPp <T«#t ^t T% *JTOT ^t *T*?HrT qft f^T if |tcft 
| s5ftf^T% STS^T^T ^ ^T ^itT SHTTcTT sftT ^3f ^SSTT % 

<R ^cTT | I f fffat$ JT^ f*T5 §t T*TT ff> ST^ ^T ST^R ^f?^T?: sPTf%- 
^tT % f^5 spt 3ftT ^t?TT | ^rt^T fc tft^ T^cTT | SRT^ fsr^r 

^ftm?r ^et % srtaTsr ° ^it ^tmr 1 1 

srt ^rr^T sr>rfrcT^TftT ct< st^ «p?^? *tt ^tt | ^r^ ^«1 «tt 3f sttt 

iT«n«f ?«TTT % ^Rt 3ftT ITcp «T^ ^T §3TT ^ Tf cTI | fa*T% 3TS5?lT?r 

vr ^>rr^ htt % o f ^Tctt | i 

art cTT^r 9T>rf??T^fr <tt ^tar | ^ sPrt^cr^Tr ift srqf% ^«n^ wpr 
^ stit 3ft? (fts ?ft^ ^t qt% ^T^t^TT (Oscillation) ^cTT 

|«TT qfcTT | I ?ef$rq W *R ^f f 3TrT^ V^'.^ % S*TPT Tf?TT | I 

5ft cTTTT fk$\ srt^ ?«n?T if T^cTT | f5T^ ??r^T 5R vft W % 

^tarr |, «r^ ?r % ^ ^t^w tt |3tt »Tf ?rr | to^T 

^PT *T*n*f ?«TTJT ^tclT |, f^% 5t*T 3T5T ^T artSTT ^o /ir *Y$ 3TTT 
Jf% 3T5T^T snETT ^o^-y^ smw f^^j sTTT^tT % cTSI % 

^mmi^cTT |tcTT | ! 

W <TT ^f cT ?T TIS^ %® |§»t f«P TTf^«P 3rV^ ?ff^TT 

% fm VTT | I ?*T*T ^rr^ ^ | fff 5TTfop W % ^T^«T cTRf fm 



spsrr 3f ^TcTT f «tt ^sr Tf err | ser*ir fa*mx crr^ £*t tt m$fkz | 
bhit^ cTRT firer^T gt i* |>tt ot^t ers* ^t ^tt fa*r% vr«t 

«PSTT ^T STT^TT *ft STST ^TTT I S*?T t%TC *T% cTT^ tft «t V^TT «far % 
^TtoT fc qfcft | ^ *tf 3T«T ^T 3TTSTT o"'^ % artST* ff$f | | 
IJTOT *fr*R % ^RiT cTR «Pt *ft *P5TT %^T <T?cft | SS% 3T?T 3>T 3TTST 

^ <>"•*• ^tarr | artt ^ w cTRt % faq ^ttt*t ^triT 1 1 $?Rt sttct *rf 
| fo ctrt 3?ft tesrr 3 $ fa*r ft*rr ir" ^ | wr ^f *r st* i = o 
<n ^t cft *r>iT ^r qf**TT«r itcrr | T^cj ^1 *f?*R ^t qft*rT*r 
*t|tPT sr«if^ ^o"*y\9 ^tcrr | i cft*R ^ fa> «r* % ^rt ctrt *t 

^t 3TTT f S ^T f 3TT %® q?cTT | qV| S^R $ *R*I cTRT S*T 

tV| «ft 3ft* ^T |3TT ^ TfcTT | sft $*T *t ^° <TT§ §tcTT | I - 

ff$f <R ?ft*R *T 5T«TT^ st cR^ % «T?cTT |, q* cTt <TS*t *t 

iTfcT % *R1; |SRT ^ *t *TfcT % *R«T I ^ tft TfcT <T«*t *t »rfcT % W*?T^ 

f| sth: srar fanr Sf f$ cft ^tot sr**R ^r st^tr §>tt i st^ ssTTart 

^*T5PT tf*f?R ^t*TT % 3# «TTTT 3PT<?T-3T?P1 S^ST gt ^t 5IT ^T^cTt | I 

^itt ^t nfcr 5WT?r vt TfcT ^t cj5r*n % *f cr ?tcft | ?^rt%^ 

^T^iT Ste^TT ^HT % ^TTJT ^TTSTT 3TT ^cTT | I ^ ^t 1% 

% spt^OT ?ft ^3*r if ^^r?T ^T^TT ^§t % itcTT | wff^> <pft % 

¥T«T-€T«T ^TT lft W *X % ^t qT>sP*TT *X 3TTcTT | I ^rt%l? ^TT 
?f ^^T^T fff ^T SHTT^ % ^TTTT ^tcTT | I 

qj T ^tt fa'f fe »T< ^ ^K,<»oo lftsr % 5TT^ ^cTT | *rctfa t>|^ T?IT 

tt Tc^t ^t qt\% n,ooo Tit^r % snnnr ^ft ^tcft| i sr^ ^«THt ^t 

tffcfg ^BT% ®t€t ^tclt | I Wfili? 3ff fiPT ^ ^ RK,«oo ^t TfcT |tcft 
| <ft W %^ *f $t TtW ^t TfcT ftTS fl 1 TT^ T^ <t »rfcT 
^5 ITT^T srfcT ^t | I ^^^5^ tff ^fW <lfcT ^ ^T^T *T% 

fgrcT?rT ^^pt ^r^^R ^tcrr | ^t ^T^rs^t iht t% % 'prt 

%|^T ^ TT ^tlT I 3FET ?«TT?T <R ??T% tTt ft^T ^ 
cfff % 3ITH ^TTST ^ STjt^cT ^t | I 

^spR 3TTt>^FTX— 3TTfar^TT $t ^«TT SfcT ^t 



tsrswTtsnpR 



3u"tt%<rt f3T^r arsnrc tttc riTTT % <r)*r^ ai^ (y Draconis) % ^Tf%fT 

SrOT ^t 5Tfa 7^T «TT fl*PT 3*T*Pt «TTT <T? T fo 3T^ *»T STC 

ft*rr srff t^tt sre^ 3<f $ sf*tt3*tr f % *s*k(t | fsmm ^wn 

STO cT^T f3r5T5f> 5TTfft |f 5tr8f *fi? 3^ *RST 3 ^ aTTcTT «TT I 3RT 
# 1% %Q %5tcT <T* <?f*T f«P <T«5Tt ^t ^TpRT Tt% 3fte 5ffiT9T ^t Tt% % 

«hut jt| 3rfww> qf\sicF5T *nrt ctr! *r ^tctt t^^tt |— sf ssrt ^r raJTT 
st t>snft?r |3tt «n i 

aTTfa*pRl ^t *f>Tjtm *rftgr t%sr*nfsr*f»re epr t^srm *tto sm<<r |stt \ 



<lt% 



[ ^^r^TT^TT, «4il^lTfe^K, <Tft*r«*l(H«>Kr 



H+|ifl* 

srcrre ^tt^t 

^ SRTTfw fa3f ^TT | — *m*ft ^ST^PTSr 3TTT SWT ^t^TT^t 

% ^«r, t?r TOfrmt-^;f?sP^ f ^r-gsr ( ^r^^r sttt 3fS^ft 3 ) i vst 

77JTTT |*T FT#T «ft ^RtT STCTTS «ft^cT^ % g4-fTORr ^T f^TT^T 
STT^ ST^TTTO 3R T|| l ^ TTTeT f^5TFT-Tf^, srSTTT ^t ^TcTT 

srre f3TT |, ^et <rt\<re % 3rfsr^Tf\?ff % ^rt^r 1 1 

W SP^ % ST^TCPT ^PT s^^S^T 3>R S*<TTfcr 3R*TT ^TT^ f*FQ[ 
^fe?T ^tcTT ^ ^TTT^" % 3TTiR<#T ^T^^ ^%dS«IM ' t%f sft 3?k 

^jt% srt ?*nfq<T ^tm *r srrPr^r ^r^crr srr^r *rfr ff ^rt i ^tsr^t 

% ^ 3TT*TTTt | I STTT TT^ <t£^ ?f 3R 

|, tsTSrir *TS*T*TTfEPflR, ^HTfEr^>TT 3fk t%SP??TTf£nT>"R | I W ^ *f 
<^ 3TSJTPT | I W ST^R f5T <1V 3TSifRt *f "TTT ^-TTOT?cT Sr*TF*T g3TT I 



r f^H <rfare sr^rnr & ] 

(^TS^TTIT ^OT^T 



l^To tr^T-^rto, ^to fw, ¥To cr^T-^to 

fr^feT 











■v i i m iwfui 1 1 I 1 1 II l ■ l| ^TTTTTrV 1 LT" f T 
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TTrr i i j OTe TT r 1 1 111 J rvl M 1 l£X^%T J™ 




CTCrTIT STEJTnT— H <£UcU f?T3TTT 




sf^*T 3T™t*t — tqi <a ti reRn \ 


£ o tf 
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tr^R9T ST^TPT — <TRTTfSR>K 


\so<i 


g-T^?T ST^TT^T — ^Tt^TTS^— 




ĕnrtesr ar^T^T — ^f^>rt%^^Tm 








Trrtsr - 


=;o$ 


~«T g^rt 





[ ? **rts— artr ^sm % Ts^ms % jttt i ^ rerte — 

% £<T<SZ «TTCT 5TR% *Pt ftfa cTTT ^T Vt ¥STT 3 $T <ST «TRT (T>sraf 

ark ^T3ff 3) ^tt^ <tfir i **rfa— *fff«TT *t *stt S 2*rt ^t 

STTT % 5TTST ^T TFT ¥t f?ftT I ^ ?5T>^-^TT % 1RT % ^>|f % 

t§t §t 5T^?cTT 1 1 » *«rta-fo*r tlrf«r 3 t^ $ ™ | » c s*fta>- 
swttoi arrt yfarRrt % sRrsprsr % art* ■tjtt T»t ero fttlr i 

£ ¥ĕfte-?T§<T qqi TScTT | I S o *5|>Mn3r «TTT ^T <Tftm<T 5TTT% ¥t <tf*T I 

X l ?5fte-*rrTrcr * ^trr tt ^ «r^r^i t§*t t t^tt t^ t>*^t 
^t ftftr i r*-u ssrta— *5*r 3fh srrsrrcr t^t t>^r^ ?^tt 
t^ «tr% ^t <tf<r i u ?5ft^-^r % anTTOTW srt* aRrwr 5rH?t <t 
Tttsr i ■ jRftsp-^^iT?r ?r^r % arrcirciw afhc s^ott stt* ^t itter i 
wt*Mw *nr*T Grptt *ttt t|tt t^ sttt^ *t Ttfa l ^3 

SSrteHJTO *PT TTWT 5TTT^ ^5«RT «TTT^t ¥t ?tf<T I 7^-TT^T 
^T fa*T *tWt % f$r?T 55TT arPT* ^t snTW^TT I R% ?^-^^TvT if 
f«l*T T>7 arj^TRTap TTT 5TH^ *t ftf«r I ] 

sfk ^TT Jf *|<T ffiRr 5T^TT «TT?TT | T^ ^TT^ % TST^ T^T 
5TW5T % f3 *$*lf *t 3TH*!>Ttt 3Tig¥T^ | t Wf«"J *f$tT *f $*ff <TT 

fT*TT fa>TT 3TTTTT | ^TT% ar^TT spt *TcT | f* TTcT ^t €tT^ ^ ^% 
Jf ^t<TT5T TT fk>$\ 1% ^t JTT OTTT Tf dt | T^ ^*t 3ft^ *^ 
CTctt | I Tfft ^TTT tft^ ^ ^Wt | 3fYT ^t ^TTT T?0 OTTT *t ^ T|cft 
| I Vfc T^ <tWT % TTS $ cft «T|7t BTTT 5?t ^tat | &t WTT 

w i *rf-^1f t^ ^5 ^twr^r lr fT ^tert ^rmt | *w % 

3TTT 5RT f^R 5ft ^??TT 3TT5TT | <TX§ T?<t STTT T»?T ^ 3TTcft | 8ITT |c»t 

«ttt 3rfsr* i qf« ^5 ^ * stst ^t cft q^ terfcT ^t an ^rTTrt 
fr*r5r' TfTt ^ttt f€5f*r ^t <rtnt, ir^t ^ttt «t^r t* t9 ^ » 



$$-t%5T*cT 



$f, qfe *T*$ St** % cft TfTt ^t^T5T TT stnt 1 

% tlJS 1TT TT TffO <3RT Tf fft | 3*T *TT»T <TT «TT^ % 5T^T9T 
*T *»rf 3TCT JTff qf^?TT <n*§ BT*T *T 3TTO *T ST^I5fT f3 ?T $ B 

<T§ *5TT | I «PTST 5t9T5T q* T|<t BI*TT Jf ^t cft 3% *?t<T¥ f^5T 

<T%TT §5*t BRT $ 3& «f*q*P ^T *>*tf * <$tf ^TT 3P5T*q *W 

q%qr i 5S*t «t^i^tt *rt" ^t stt s*JcTt | : — 

^tT^ «TT STR ^WRIT TSf 5Tt I *ftf) ^T qT ^ qf{prf, lt~ft *JT 

^fT *t* gft ^tT^s & stst jt «?t *pt *t tt st»r 5t i f ® srtT |T qr ^ 
q^r$rT ^TTsr ^r«r Jf sr^rc «rnrt % <5*r qr qfa*r ^t tsJTi «ttt 

^ts#f BPTT qf l T^TT STOT if §f q«U ^T 5* 3ftT ^®t fa Stq* 

^3 TUcTT | TT I 3t<T<P *ff ^T q%»TT I ^t BTCT *T gf S &f *T% 
^«t I 5t<T* m $ 3 3T9T ^T q%TT | 

^TqfT5T *r w% «tt*tt srr sq*rr | fa t^tt bt*tt qf qt srtr 

OTTT <Tt<ft I V& faS3TT 8fTt\ <PT q^T WTT^TT Wt ITWcT *T 
| | ^JTT *f IT|T <TS?IT | 5TR^ $ T^TT 3ftT ^ BT*TT 

*rfoi<j ^tt q^rr | f *rt%n ?s qr a^Bt ctt^ f^re ^t?tt arr^* 1 1 
arnt n|ft ^ttt vt %q^r srirr art^ ^«ct «nrr ^t ttwst ^^t stt^tt i 

TTT 5ft T 5T^T?rqTJT t>^ att* ^ STTTTSW^» f*T3 | I T<& 
i \ \?U*>\i | I T % 5T*TWr ^t %7of ^TRt fe9TT3ff Jf Ti5Tcft | 3»t fRW 

^r Pt? <r <r?cft | ^ ^r% an^t *§f qrat i ?t ^tt ff>^f ^t ^tat 
5<tw spTcit gf T^n? dWt srw ^t % rr tV| ft&&x t& ^ 

*t w?ft §f 3a?r srf tft i srr ?r f g^t (cone) % arr^TT ^t ^t i v$ ^ 
Prff ^r rtt ff w«n ^t ^tnt i ^tt, ^rt^r , srt ?rff 

qf^t i (%it f^3 i 

f ?r ^rt Prsf ^t ^rt |f 3ft ^«rn? ?tt f^?| tt ttrsrett f ^T^r 
<TfTOTrr ^t starr 3r^?ft 1 1 

?rfe q^ <T2 (<r?f) ot*t $f ?^ sr^rc t^t stnt f* ^5 t, =q f<ref % 
%?fff qit ftr5rr%fT5rt t*t ^r ^r«ut<»r q^ ?| cft tt ^ttt ^t ^tt 
sr^^T ^rw «m^ ® $t ^ttt artr qfTsr?TT % wrt ^t 3^ ^ 55 ^ttt f^^f 
wtt ^rr wtw ift mf*T^r | (^t f%5r E l qf? ^ 3 if f^«t ^ <r 
<tt (t^i *r fcfHT 3mr artr ?^rt ®z ^r ^ttwittt Pt^ «mr fft 
F<Rfr^ 3JTrt irnr qf qr irt <n tar^ % arcr | r ^ qT f*?% q stt 



$T-t%3T?cT 



WiJT^ST «Ft T?TT % H ^ IMI MH fT3 TT tTVTT ffiTT wTTcTT | I Tf? 35 BT 

m t Ti$f f*BTT srm cft x<*\mv\ fas % Tt% t* wtt 59 t%tt i 
<n?<j tt> £t 9 9193$ fa»TT *ttt cft srsrcprra fre TiT Ttf *ttt t^Y 
tst t%tt i srrcm t^ % Tfe s<sst bt 3tt cr t^t % 3?tt t?.^ ctt sr 3 % 

TTT *jt t|tT cfT 3T T TT* W 3Tft *TTT ar^W^T T*3 TtTT TTt§ ift% 
TTSTT HTT T? T^ T%TT I STW * f cT TSTT % Tt 5 * 3fft 3T f 35 ^T 

% 3?r s*jt % % smsTTPT Frs tjt it* ttstt *ttt 3tt*t ts t|tt 

TT^ 3?R TRT *TTT T*[f T^ TfTT I 

Tfe T£ cT TT 5TTTT «TTT cft T|f OTTT TTTTT^" Tit *ft Tff 

T|»ft i sreuwnTR f<nr €t tItt tt?3 tt* ttt! sjt* 
srst ts T%Tt i Tf? te *t *r 3tr ^rc fa*n sttt <ft q^ sfk |t S9T 

q%TT 1 ^ 9 3fVT T T TfTOTTT % *f cft T^T T?t §t cT?§ TTcT T<T T%TT 
TT?§ ?<rpi| 3ft BTTT Tit tftTT TTTT TR?t 7Wff * fft 3 | ST^mTH 
f<T3 TiT ftrTTT TMT TTT *TTT fcj T%TT TT?§ TtT $ 3T?^*R T|TT (T*t 
t>W I f*W & Tf SRTS t I f* * * * ^ fg? l ^ ^ ^ 

*T5T |f <rt tst^ *W *i*ft t^ t fq* % 3?tt *>ff srtc 

Tg f *ft I Pf¥ TT5T | «ft^ T SRT^RTT ^TT % Tit <Kf ^ 

T|TT I 

T^ m STTtT ST7T 5TT ^rt | I ^ TT?T OT f T^ cTTT 

5rq>ft % $ ctt ^ T5, w crtr MWF faq | t T fte ^t 

5TT| Tt?T ^T 3frc tT «t 3TT| T? T^t ^RSTTT TTf^ I sf^t *T5T $ 

5«ttt *f t$ srrtr ^t ^ttt stt ^t^ctt | i 

^ft STTtT ^ ^JT IT^T TJt *TTTt TTcT ^TTST ^ 3TT STicTT | I T ^t Tt> 
TT T TJt ^STT ?R«RT ^tf|^ I TS ^t ^TT^ 5«Tt ^t ^TTITTT 

^rrt^ i fm st^ t^ % tt ottt 3ftT t^sttt ^trt t' t^ctt 

I T^T TT =TiT5r TPCSTTT TT 9TTT ^t «TTT ^TTT TT?ft ^^T3Tf % 

Tt^ *f T^cTT |, 5*ft 5T7^ T«Tt Tt T>«ft T?ffTT TJ TT«Z T^T ^TT ^t 
STTT 3ftT TtTSTTT *tfft T T^t | 3TR Tilft % T T^ ^ TiT^T T T STTT $ ^t 

1 1 T«rt ^ Tgcr ^ft | ^tlrq mtt g*Tt ^ttt tt t^sttt 

T T^]f Tf STiSt I T«Tt TiT ^rt «TTT 9TTT $ T? «TTcTT | T^f Ti f^TTfe^t 
«t ^T fT5T5?r TW T«?n I ^TT ^f Tir yifT^T TT HTT^T (total 
cclipsc of the sun) ^tcTT | I t«t> 3ft ITTT TfT9TTT $ TfcTT | T|f Ti 



^nr$<qrfsqrTt 



froftraf *t 1$ srss^ (partial eclipse) 1 i i*4t 

qz * qf ^ cfr ^ <3*rt t?qt% * ^rt gft q> er q «r qe % tssrrit iq> 

| I 5STT % f5^t 5PT 3T> «TR WTT Ht *rtTT aRT% TOtt *«T % *t*T % 
^"ttt *^f (annular cclipse) q%TT l 

fa*r ctt^ btst *tt qfrercT if $*qt % stt «tt* % §ir % 

yif ^or ar«rwT qf*w fc« qfcTT | 3*rt cTT^ ^t^t ^t bptt 

% 3T9T ^r^rr srr «ttctt | cre srjiw^ jV «ttctt | i stft *t ^snr^ *>$% 
| i qfe ^sTTT q»r yf fqs BT*n % arr sror cft y>f TOtf§*r (total eclipse 
of the moon) aft^ sr^r Pt^ BRT % ari% cft sfe *izit%*i (partial 
eclipse of the moon) qf 3T | i ffl tWcT % ^iTWT farrat ^ f jf 

sttctt garr ^nt q^c§ ^nfr wv ?t$*»t ^sr* *>t tfhn«r fjf jt tott 
wft* ^sTir % 2*rt *>r arMrrr ?fr ^t% % *R*r ^rsm *ift srar % 

5Tff 5TT ?R>cTT I I 

flwr % n; *rt *re | fo wm % qff«r% % «r^r qftsraT * ^r 
arTTO* 1 1 vi% wx<* T^rcr ^rt^ fqr TOnpr cr*ft %s qfcrr | ^ra 
^sm ysst *R mi *f «ngrr 1 1 sft ^stt %^r qfrorar % wr cft 
^f ^r q|TT f ^f f s ricRtrr srtot arr srTctt § 1 

3<n srt f s ep^r *nn | ^r% *q*£ t f* ^r™ «Ar ys^t ?ĕt 
ttstt |f^?rf % st^htt «t^t art^ qt>srirT ^t qtxin«r ift *n «rr 3rf8qr ^t 
?t^ctt 1 1 ^Tcr q^r ^t ^cmr^t 5rr ^t | f* ^4 srtr yrit % ^t^r ^t 
fh ?t«tt ^rs^T afh: gwt % wt* ^t ^?cft ^fcft T^ctt 1 1 ^ct % 
^ % ^ Pret % ^"twrTc^sp 3rrq>TT «r^ sr| ^« qfct | (^«t cv-e;K) 
?Hf^rq «toncq«ir arr^rc! q?r qfwr srrsr^ % f$rq $*t*$t wz |triff *t 
srTJT^n arTTO* 1 1 f«srfsnfeq»TT % v% srcT^rm qqr | fo f*«t Fnr 
% 3TTf»R, sr*** srtt ^^r^t jft Jr q^?q^ qqr ^9 1 1 i sf5rq ^t^t 
^tt |ft ^tfff % % fq?^ft % srR %% % Tf srHT m wcrr | fu srt ^t 
qft«rm fe?r ^r t&RT ^tcTT | 1 f^«r % ^rr^ ^tctt | f* ^sv|«t 
% ^rtr ^stt vt ^s^rr % ^«qt «rrt ^t^tt q»r «mr t^Pcr^T *fr itcrr 1 1 

TT^T 5ft ft» f^3 ^ % ^ ^Sm | 5ft ^*qt *t ST^T T ?T fqf qT 
ST%?T qiT T^T |, q% XJ qT ^TT *t $ T^T | VltfF ^ 3TTT 



2«ft $t mwi tTOt«T«f tt qT srk f* qV & §t g*^> btst aRcrt | 
t«Rrcst ffte ?r | l §s «rtr %t fawnq * n arrr q qrr *q$rt«T qT 
% trir«Vr qT | f q*ft tot qr tt $ otthrtc | i 

q>>T ^«aft % TT BPTT *t 3S t%S*T & ^STST | 5ft *fffTT «ft *$TT 

$ | 5*rtsrq 5*r% *f5wrt if «nrr % arnrre st t?tt ^%»tt i 

ft T TT T — TT ft TTT — qT«r TT T ^T T 

ciu t= = = « — — — 

q t q x ■ 7 T T T 

= ^f «t %J*TT-^f *»T 5ff«T 
=cT — 5T 

3 3TTT 5T ft *§pT stft fS5*IT gftr «f%5T T«T | I 

^ ^ 7 ® = £ ^ ?r tt - /. 7 * 7r 

= Z. 7 ST TT— /lfT 7 T 

wtt* 7 f< aitT ?t tt tt snrrerT ? aftr * 7 t stat ^t *rzm 1 1 
q" qT 

3Tgfz.7»J7T= =^STT $T ST>fT=^T 

7 *r v 

5TT Vt ^sTlTT W 7T7 «fafT HT f$Tt%3r ^«T *TH «T?> *f 9|?T STcTT 
?T$f 7f 7T I %Qfk% 

A S 7 B=5TT— (sT -5f) 
=W+^T — » 

WSTS» V% t%S |3TT fa *Tfe $*T 3TTT ^^TT % fa%3T 5rwnff % *t»T7>«r 
% ?Ft tlF?7T *T ^TTTc*^ TH *2T f«^TT 5TT7 at sfl ^5 $r«r T|ai | 38t 

% sttt totoht 3 7«*t q>t swi *t ta^r qrr *t<nTW* th <jtaT | i 
5*rt *rt f «tts «rr 1 1 

argira & ^ttht wt | f* ^ % ^imajTT % q>TT«r ^«t btot 

^ tB TfqcTf<TS SPTT ^ ¥ \ 3TT 5J?t jt?ft | 3WT % lf«I3 ^f <J**t 

% %^5T 5t^T tW *T ft^TT t%Hr |, ?^T% WTcTT^TI *T !T|f I 

^< | ^<<J| — qfe ^ ^tt 5", «PT 5ff H ^c^'' artr ^ 

* 1 t^^?n «^'^ ^ ^ft 'trwtt *f T^t q5t wtit ^t fe^rr 9fj«rT3ft ? 
^«n5=5r4-5rr 



^ Tf*Rrt%3 bptt 1 1 *ram<r % ^or ^nrr 

3*T *f 3TT9T | I f^f?T^ f 9T BRT 

*f 3*2 | fo ^S^iSTT Jf ^TT5 (<Tseft q>t ST^TT *t fo5*TT) *T 
T^iTTW *T%?T qq>ST ^ ^ĕTT Wffi» ^ ^ aflrc ^T&n % *t>;t <T«TT $*f 

*t $t*nmm fam <re sr^rT^r^ | arta cM *irr qssft % *r*f artr *rt<tt 

G c\ 

<ft qr st^far | srt s^r tct st?t qjTcft 1 1 

ar^ sra^TT^n 5tr»tt % s sr faw q* $*T-fasT?cr ^tt *ftt t<t | i 

*PT 3T/k ^ST f^ TTS^HT sirrcr cT^T ^^^TT ^ ^T 
^TOS^TRT— 

^rrertr^ *e *%®xfa stsHTT* fcra**cr: i 
f^B^Rft qu^r^r^t: Hrorter^ ^*icfr \\y\ 
trorat tlismns^^crt erasramtacit i 
wst ^wt ?E^pt ^tecmr^rt srerr^ri?^ uhh 
*p^facTgf*icit *«^T*n ^ert **q?t i 
t^^vtotwtcct: wiTsr^wrtSrT: imi 

^T^T^— (0 % n*s*r 3>r *rsmr «rrcr %Xoo sttt ^sht 
% w?r ^t «tsitit «tt^t **o *TT5rc 1 1 (^) fa*r ff*r*r fq>tft ^r *q«s s^t^ 
^hjtstt ift cft ss% irs*m «rrs qrt q?t 3*rq?t ?q^fer % g*TT 

*t artr ^t srsr^it TsiRTTlr % srnr ^ *t 1 $jf % ?w outst qit 

^ % Tf rg<fta ttt & 3<tt q>T% ^tost $t ^sht % *r§rgnta *r»rw & 
tt (?) 9t«rt saifgr ^"t ^^stt it $*rr q>T% sto 

^TOST <f?t $if Wt iPSTT fr STWT ^ <R 3ft STTcTT I ^t ^S«fSTT ^Jf % 

3crr?r vt qfr?nir 1 1 ^st^^stt art* tojtt % sm^r ^t u % 
ttt qr ^pf arh ^itt % sin^ q>$n3ff Jf ^rt |t srret | 1 

ft?1H ^T— ?rT cff^ ^TT tETTT | — 

^t tsiht oijT?r=^oo 4$3m 

^ fw VT «TSTJT 3=TTflT =yc;o lft5TfT 



^SPSTT Jf ^T *IT «THT 

*>T «TTS X T^T^iT WI 

^?2*n ^T ^T^TlW *TT*r 

3T«RT =s 

^T ^T «STT 

*TfT *T5 STOT ft S^ctt | fo WT $*T ^T TTSlTTWiJ arRSR «ft 

W£cTr TScTT | wtf* STcRTPTr «PTT | % $*T W (*<T«5) «TRT 

TfcT <T< ar^tWcT | sft S?fT TOtt 3Tf cft T$€t | I 7T?§ STTcT V% 
| I $*T $T ^«TRT? arRSTT TT% % aT^STT ^5Ttq" *r£cTT Wf cTT ?T$f |, 

5? tt *et«rT?ir^ btrspc apnw araajar | fa*r*ft <ftntm ?q«2Tfs^R 

*f 3T5^T cPC§ ^t T*ft | I HSIPT «HRT sftT ^gS Birra 

«rrvrRT *T3rt> jtrptI $ srcTsrprr «ptt 1 cttttt ^twtctsp ^t sutsptt 
wffr ?*r arpr% «st sft ^tter in**KRpf srt* it t>rst | w% ^ 3r*r 
twrcTr | » vHCT<HPr ^rt «0 ? fr tsrg- for ^ ^t ?<re m ?$s,*rfcT 
nwnr «rfcr % sitpt $ fer tctort $ Wsst % *rpt st 

5T*?ff*?T 5T% ftfff «jt fiRTm* ^ST S«TPff Sf arte ^ % fsrsr 

^t st^r srat t% «R5ff *ff % 3TPt^T% t%wr % art< ajtwr 

5TT*T ftPTRf *5t ST3T «K I 5^t 55Tr Sf 3«5tVrf % f?Rf «5> SPPPC 9??T ^t 

f« arrit^r -«it $fr lf *jtf 3te i t| • ?t fir<f ^t fft ^t s*ft 

T^ 3P3T t3RT»ft 

5*r$iff % ^tpt ^tTT ^?pft ^t «j«rr ^f % fw m wtrt ^tir i wt^j^t^t^ 

3ft % srgmT ^WTRT ^^^^?^ ^tcTT | |Tf5 «^iJtl^o' 

TPTT arpr 3ftT gq qft TOT 3 ^»T TT»T ^^JJj^oo^tgpT f5TTT 5TT* cft ^T- 

fiT*^ VT T>^^Ic4T«P TPT SWT STTCcT |t»TT : — 



irt>fcTT6TPT £SS 

3TT5T^ ^ *Pr TWT (dividers) ^t Tt*f & tsprT err TOcTT 

1 1 arta t>?5 ^tTt ^rffq «r^t ^TtrT^r ^t ?tfff ^ 3rnr f*T?rcft |r i 
^rt^rrc^rPT t^ub l 




*stf *srr=H«° 
.\^pf st *rsrr wt ^ ( ^oo *$rT $ wn* | art5r?ff 3 ^ 

tf*,3t,*'oo % *ptr | %*fk% 

^V«'=^,?? r ioo 

^oo 

^T-fTOF5r % $lf *T ITWT «JTT^T ^*oo npyr | ^ 

I>5tt | fr ir *t ^croitcre frrsr ^'30" % f$r«n tot | 
sft ste tft | wffa> % ^ittiii wbtt>f« fw *r«rw $ f s «r?r fo 
<r*m 1 1 

?*T cT?§ *T$ t%3 | fc *TT fsr**t" ^T *t3PTTc*T*J *TT*T ^«TRT^ 
tr"t* & §t ^T^T WT | ■ 

Twnr wtrt % «rrs grn^ ^t srt fkmt rorarr t*tt | g§ §® 
<ppr | wffa ht *fst*tt *t s$£nfer *rf<*s* tr $m 




T 

f«ra 5« 



fgr argrra % «tarcro ff $ctt | i (Wt ^i%if«rvix 

^S^STT 3 ^ *T 5?ng 5TH% % 3T fa*IT 9cT5TIT | «ft 

ttscR $r $t fea*r % st i i faa t qf<? x tt «Gt *srr, sjrr 

xr *|T ^TT %t ^»5TT % ^ TH STRj T 5«ft *>T ^ ^t 3fk X XI 
^T t%«T % *RH TH T5HT 5fR clt *f?^SIT t TW T *U % ^THIT 

^TTI i *q<« ^t I fo 

*i ^J* ^^'ttw ^r sgmm 
^ xx v x i$fam *t 

S~^Nhstt 

Wfft» *t <mf ^t <Tftftrcf ^ *f$t sr^TTcT fftcTT I 5ft 3*% «ITSISTt 
S ?tcTT | 1 

t 7r x **^5tt 



w ^r = 



^TSSTT 



^^t *5TT 

W st«r t^stt $ g;«f % sr^ «rra % siht «i |^tt htt 

t%5 ?t TTT I 3H ^ TcTSTHT ^TST | fo T^TT ^THJT fos 

*T5 t^t §t stcrht stt ^bt | fo ^tt^ arrsrrol *>t tct | fa srcT^ 
35 ^t %r%*> irtsnncT^ ttIt s*th ^tctt 1 1 5*rt%q jt^ t%s | f% stct* 
qv i^rgr tt w *f t>ctt ^rtsnr ^tctt | t§ tt ir^r* % ^ gt 

| I Tf ^ T|Tp f3TcT% TT3H THcTT | «^t fTf % iT^grtT 

it sttt ^ t>m smr ert v^ $t sjstt *th Ttsnt t* h$*t 3rr%m, w^t 

»Tt *tt T5TWT 5tT ^^cTT | : — 

?Tf *t T^l^lta TfcT (^rtsRt 

M „ „„„ =?T| ^t ^TSPTT (qt5Rt 

Tt? ?I? ^t *T^T5»ft^ stsHTcW Tfe tTR T5nTT ^TR 3ITT ^ 

% TfT3»ftiT «RCT ^t X cTTT ^SWT % T^T^TTT TTT «Tit TTT f?WT ^H 
cft OT^tB twr ST^R 



4 a ~ 



— = gzf ^isar 
. <r 

ife ^Rt^Tor % sr^v <rsr ~% ~rt«"«r % *r"sr (corres- 

ponding sides) % ~T ?» folT ~*I 

^~ * ~T ~T *tft *«T 

"T STWK $*f % ™TS ~ <T"fT fa*TT *ft t%5 ^t T~ I 

~; ~~ ^tt arT - fir^» | fa ~f ~ ?~: «nsr <r~ *j*r ^sn 

— *T<»~f *f ^5T~ T | fa"T f"{T" ?P«r1f Jf ~WT*IT WTT 

| i apta %erf % *t| fas $t ~rr fo ~f ~ ~= ~r £ *~ ^ arfa* 
^tm ~rfaq; ~*t & ~tft <?*t 5rw $ ~r % 3~htt (fcrY fa~ ?nf€r~* 
"5 ^cv) 5. ^e. «rm *ftw | arte ~3> f~ ~ ~rarra v, *e.o 
*ft5T | (%«fr "5 i if* irt~r ~ <rftirro * *ft*r % ?r™;r ~™r ~* 

(|«t <T55 *v) 3t 



~r — —rere< 



= q^\9c; *r>3— , aih 



tflf ^t TS?— — — = ^51,5 0,0 m~T 

*T§ Tft~«T "TT^ f~TT?cT % <TfVTTOT* $ f*cT~ | ift% ^pt 

~ftp~ % ~~ ^t smr™ ~jf *r* Tf~R ^31^ Sr fc*r ~^ f :— 



f~{T™ t^TlTTt^T 



R.SBaU's 
Spherical 
Astronomy 



~f F«T* ~T "Ttf 
^t T~»T $<t 

~* finr ~ «rre 

"~— T ¥t ~~T f *t 



*c;o 



Ye;o 



V^o 

VV3Koo 



crtsre: **fta % 3tRt s *f *rt ^?mn wtt | fa ^sttt *>«n if 
$r t>r«r srt srrcr Jf ^t 3*r*t & *tit <n 5*t*t qft*n** 
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% ?q*£ lft*Tf9r qJ*T 5TT»r"t ^Tf|^ I % sqit STT^WJr^cTT ^t^TTT qf at | t% 

^t TT?TT *T?t ^ f^iq ^WRT^Tt Slt^ STITT^WT % 3T?cRIT^t % ^STT 

«ftT 7Tg % STO PTHt cTTT ^*t TfcT?Tt % $ 5>TT f%T«TT ^TTcTT ^ ^?TT ft? 

sqT q?t iTcrarot «T^tt ft%iff % sr^s ^tcTT 1 1 

^t ^rm — 

wr^SITin MT^RTOt fa« c q*q «T%^^ft HcM 



3frjcfre ^ % R\% T^T % *R<JT ^??ITT ^r^r 5fT?5r *t <T*^ 

55R %aT | i ^r sito ^*t*t ^^arr f sr ^jitt ^-ott Sf st%?t wr^ snsr | 
^sir ^-^to-t 5^ §ta> | ! fHf«r«r g*f-v|*r Sf ^sm *t st^ 
$at | i 

fe?rjiT m^r— ^Ta |i ^5rnfi s»t f«py | ^rfaq ^f 

*£\ arTW^T | I 

^rcr <rft*TFT— 

cTTc$Tf?T%?§fa$<i ^«Srj^TTTlit: I 

3jTiuat>at3STq cri^t <r§5Hct i t ? o 1 1 

stwcITC — (V) T3far*rf*w ^*rr % firer<T ar^T *n: ^t si?r arU 
3T3* % sm^TsT? % *rtT ?r *tct st; fsra^T qfwn ^T*rr \ 

f^TR < mw~-~ 1 ^ faĕr 55 sirnssrT 3 *q«s£ | i «r^ fa*r art^ 
srem ^Wt % s*tr ^ | i ^s-w^ t s art* *t stit | aftr 
^r-?r^r t *rft ® w %m cft s sttt ^ grc*> 

$t sn^ir t 

*T%TT*r S^T 3fk ^ # 3T^T— 

^5THTf€r% HfWH5p5T ^(SHT^T l 

gra^-_f ? v ) qfe* si?r % f<iF3PTff ff *TST *T ^TTT 3rf^ ft 
«7 *?PT «TT ^t cT*t ^ 5TT5TT | I 

*rfe ^tt ^t f3&<r ®ra stYt % sm^rTsr! % stT s arts^ f£r cft 

^ T$t 1> ST^cTT I 

fcTFT STTO — *ft f*a 55 *pt ^r^t if s«t?tt forr tot 1 1 
*rt f ® tott % fa*r*r W ^j^t t?it | ^jt s# % t^^^ ^r »ft gt 

ftsrc?r£ *c fMr^t ^n^r # ftfa 

^^T^T?iW^«Ttnt ?f5idt ^«w i 
t^r^^m ag^itwrrg^ in^u 
toi ^ $«f?5t: ^Urd<fii»n^ I 
^ncTt f^%f^T3t^ ^ifis*if<q»^ ^rat: u^ii 



srjciTC — srer 3ftr wzm % fir**f art? ^ sttt ^?Tf»T 
srcSr^ qiT 3TTS7 3T5rij-3r5rir T*t ; 5R5fa> % fc ^sT*tt % % 

«*t STCT^T $TT *T>T spff5T f^TH> I (^) 5Tcfo % snf^5T *»t ^o % gon 
*?T% ^OTHTi^ 5P> 3fk ^PTT «fit nffTOf % 3FcT? & 1TTT ^ ^t I 

*TTT 1% $ 3ft ^ffs^ 3TT%*it «T^ f?«TrH^ 3)t? fiPT«t* ^ I 

f^TFT STl^T — ftt% S*T*T cT$ ^cTT | 3*T% 3TT& 

twig &x crs | s?r% srrS ^t twtst 

^ct | I 3P73T 5-THT q»TST & *T§<T % HS*T3>T«T cPT» % *T»PT ^t fiF«Tc*TSr 3rtT 
^"ft5T?T *>T*T & TS^TĕT cT^ % SW* <fit fWTST ^cT | I f*«Tc3ST ^T ^T 
^ & ^rt STTcTT | 3| £ 5T ^°T ^T5T | sft* fiprcftf «T»T «T/TT **>? ^ § sft 

sttctt | %$vx% ^r *r*t | i 

$ o o Jf <5 7 sFff?fT^TT, ^ ^ ^ TOTT, 7 TO*TT ^PT TTcT, 8 ^OTTT 
W T *<WT SPT^T % ^TT^T ^sTlTT ^T %*sf, ^TT ?T«ft^-^T5r % *T*PT 
^fsTTT ^>T %*ST, fa ^*ft<?R % *?sTTT ^T %*sT, <ft Tt5T^T5T % STT 

«ft %*et srh q> *^*r % *rs*re»rer % *tt*t ^wt q»r %?st | I 
^tot % f*rq ^bt*tt q>t ?wx jtft t%*tt «ptt | s sttsr ^stwt ^t ifcr 

3Tqfft ^TT *f ST7ST t %T ftr f^^ ^ Jr" ^ ^ ^SrT ^ f3S5rRT t*tt 1 1 

%*f*m, ^ t%5 | % ^r ? sm f5r?r ttIt % ^r \zn ^t?tt |3tt fanrorr «t«it 

| ^ ^PsTiTT 3fh ^t FT5ff «rfcT?Tt *T 3P5TT | I *TH f%«T 3TR 

ft? © t ^ q«u crTcr^r Rrgsr (plane triangle) | ert ^tl v|3f ?r ^tm i ^t 
?f ^r^ f€ ^ q> ^ ^r»T ?r^tT |t srh ^ q? q?lmvTt>nr ^sttt ^t 
m ^t w 

tt qj=V*r ^ q> 11 

qt> ^it srtT ^t ^3 ySnr ntW ^t srer^ tr ?t d> 
f«rrRt Jf ^tt «n% % ^ q? tt^ ^ttt ^ ?rq>R 5rnr ^tnr— 
5r^ '^peTitt ^t— tt *tt»t A° ^f?"t Jf ^rm | crsr ^ q» %rm 

^t ^ i 

nf? w q> qit m% ^ areRmrt «nft <tfcr ?r ^t?tt garr tr 

TOT ^TT 5Tt ^T5T V% it^T — 



. ^*wr+s*rrt>*? . 

qrf 5 ^ f^^ r gj-g- g^. 

%a vt kt^t ft>TT ^tt ?rt v% £ttt — 

-rftx V(rt#^^4-^) (m?rwi*3 — wt) 

C ~~ t*?£ 3ffa ^f ept *<T«s_ %fvrgj irfcRTT ^T 3T5T 
?tft 5T*>R 



t; = V^t S*- B «B* 
/f /%*rrfrsg - ^sr^g \* 



fWf?T^ t\*T$f>-f spT^T 

vL( 5 — * — -H 



^TT— TT 



w«TTfw-^gt%^ . 

itt^-— — *t iTRT^T^rer rwi srrc aft? ssr ^r *t 

*TC«T ft>TT ^TTiT _t 

-f_TX V (>T?TT?tTT ^g-f-9H ;) (*TT?fT?cT*. - 9Tt) 



^rs art* $r ^t ft*_ tf?r* Tt%iff *r>T 3t?fjt 

H% *T*5T 8FT% <TC 5T> SHPT 3TTTTT *f *rf?Tt *f ^TTT I <n?§ 
jtTJ Wfftr SS«t T&TTT 3 $T art* TCiTT «pt W«S #f?W Tfcrat 3>T 

srr: ej*rr ^ersJTsrtT wct* | srt ?<r?r tt tP<fivR¥Tĕr ^t 

TffJTf 3TTK 9TT ?t ?vf?T f«T??f ^TT I OTtlTCr 3TT*WV =T^ | fa TTT^rJ^PTĕT % 

f 9 t^t srk <ft# *it 5r?£*> ^?t irr *f _ fft *<t*_ Tt%Tf *r>r spcr: artr to- 

9TT t*reT«l TTTT ^t 5TTT 1 TT> 357?. % TTW ijt ff«Tc3>-f 8TTT ftT3f>_f 

stttt sttt at ^rf$q ft> qajffcr *T*r Ir ssw <r§*r % ^r, ^stitt, TTg 
art* stt % sttt f?wr«r *>t f?r*J fa>T f?TcT2r sr>T*r srt* fTT3f£ 

WTT5T 5TTTT 5TTT I *t T^^T ^ 3T<tSTT 3Tf_Tf> ^5 §fT I 5 ttt STVTT ^ ^T^ 

ftTO# artT t>>T5f-f ^T^r t%sr>Trr *m at srrj Jf ^ irt f*r^TT ^rt 
ft>T ftr??f ?r ?t%tt i «r^t f? «r?ir-ff>T5r art^ ftq5f_r «ptw vfft ^(ft 

tl^TT ^t 3T^Tf 5T^lf ^|?r | I Wft ^t <tf?T 3TT% ?t ?5Tt«t Sf ^ptt TTt | I 



Y\s o ^T-fTSFcT 

t 

f*«rmTTfs3ii*T*ciT irasrcrtesTTtsTcTT: i 
Twzife sro| *rtsif *ft$ £4 3^: $*: h^n 
tf%m: TmfaR& fT*n*H cT*lTS*r$cJ 1 

3f7TWR — (<!«) ^», ^SIT 3TTT <TrcT3Pt tOl^ Tfcfjff *1 ft«Tc*?ST ^TW 

3 (gft ^f?*ff *r ^tcn |) T*rr mz % ttt ^ otct §1ctt | fa 

^ST-^STT 3T>T "TTrT fi=Tc*TSr T ffcT*TT ^Tct | \ V* TpOTPnl spT S7T9T: 

7*rfaT$T<5fr;T ^ sttt ^sttt % «rmror' *t ^t <tt stIt ^srw % 
?qsFPT<FflT «TTirt^r arr srrct | ar*V^ srt? ^ ^% ttstittstIt ^tsr *tt 

3fTcT t I (? i) ?T5f«T5ft!T TTcT *T sftTT9r 5TRT % f«n? f?«TcTSf *T*T 

TTcT f5fcTf!T =*5TcTT | ^H^PT T^-T^rat* TTcT % TTTTCT *f sftf*T ^lf^ 
TtST^TSrtT TTcT ^T TTTT9r STRT % f^ 33^1 T3f*cT*iT«T>T TTcT * 

tftTW & *si«tt ^rf^ T«T>fa Ticr «t»1 *rfci 3^1 £tal | i ?«r srwr FT?f- 

spTSTtT ^T ^PST' 3ftT <TfcT * *Tt*lT*T % ^?5TT ^T 9T* 3T>* ^ ^STT ^t 
?<T^ TfcPT> ^t ^TR ff«fc?T?T srte faT3Tsf ^T3 fq>T fWT% I 5Sl 5Tf H 

% 3rsfc[ 3>t t ^ro 3r>* t>st *n<?r *r spt ^ctt^wt §1 st^ctt 
1 1 i*rt sr^rc siw?><ftt ark 3?Tt$rT spt^t ^scn Tt srrTJrl ^rf|q I 

f%^T — STT^T fT®% ^ T TcT5TTTt 5TT =pl | 

5TfatT 3rfsr*> f?riT ^l ^rrw^cTT ^lr | i 

^T TfRTSf>T^r cJST/T ^TTt^PT ^TTt^T ^T^T # TtlcT — 
^3fcT«^aHTT 3 ^^«mrE^rcj | 
ftqcEr€f^f3^"t% Tiw"t »it«T^?f gct 11*^11 
cts^i far»r?H TT^TiN ^rgct i 

fjTHt?rsTtfHt^T^ T%cTT HSR^ 
3 PT ^K — (^i^) ft f " * ^ ^ 3HTTWT * 

3T?cT Jf T^iT ^T HSiTirT^ ^tcTT fT < 5TTT T ff «TcT^T^T ^T ^T 
^5T^T?r VT TTT ^TcTT | 3ft^ 5ft? & ^ TtSTTrr^ ^T TTS STTcTT | t 

(^) 5*ft srf»TT T^ % TSTT^r^r t ttt^ ^t^t ^ct %^ <tt ^tttt Ti^i. 
% grTTtT f»T5T 3r«rt>j; t^tt^tt ^t^t ^t TcTr ^tt ^ttctt I artT art? <p. 
gfift^?r W5r TTTra t?«t % 3icT^T5T *t Tctt ^tt srT^r | ■ 



t%-f~T "~-"~r — ~~~ ~~~~~; W ~-"~- | f"T 3Tftr^ f?w^ ~?t 3TTW- 

~-tt -~fr' | t 

3"- -"T "ft ""TTT ^TT 3TR5qU | f" SH^T ""TT % ~f~-~T~: -~~~T ~T 

tst-ttt, ~<T~f~T~r, TT"T~T-r, T~*ft-r-"~n-~ tt - : -~-rt-p~3n~- ~rFr 
fw £- *f f~~~Ti~n I f~> -"TTTrt % ~~~r t ~«~-Tr 3ft"- ~-~~-t 

% Tt~T~r ~JtcT I I ^rf%tr T «TfY ~"R-~T T-~TT 3TT~: % 

«fr*TT5ff ~r ~~~r~ tx (tt — ~r) % ttt - " it~:T ~r~" f~" tt ark tt ~t~~~t 

3TTT ~"T 3T«T^T "~~TTT -f""Tft ~T *fWt?T Tf~T ~?t I ~"f~ ~F~~rT % ¥R ~?T 

tRt ~rft-~~ft ~rr ~?r rfr t Tft % -"rt~t "~t% ~R Sf t x ~tt % tttt ttt- 

T<JT ~T ~rr~~TT I ~rfe g^PTRT^T *f TT W ^T cft^#^ 

siH <M ~~~~T "R ~T — T X ~T ^tTT I ~~rf~P~ T ~~ft % ~P~~~~~T ~F~~TT 3ft"~ 
"-~TTT % %~gf ~~T "RT- TT -~r f[tTT : — 

TT==V[ T (TT-Tr) ] H +~(¥^i : X9fT)~ s * 

^irtT^ ~f~~tt ~rf~ "~~ttt % TTTt~ff ~r ~t~~~~ "r~r, ~~~~~r "T ~r~ 
-rrfe 3ft- ~rt~ff % %~fff ~>t ~r~~r~~ -fr~f % tttt ~fr~TT w f~~ ~w~~~r "rk 
~f~~fr~~-~Tr~T % -~t~- ~jr -- tt f~f~r voi[ t^~r~n~ft ~r~ft | i ~~r "ttN~~~~t 

% ~W TOf "~T ~-f "R *t 

Tr*=[T (-fT — "j) ] * + (~T— ~T. -T) * 

-=(~~t— -~t)* ~r^ + ~r" - ~> "T. ~tt. t+t* wt^ 
= [ (tt— tt)* + ~tt* ] t*-r -r. ~n. ~r+-r lt 
~t [ (~~t— tt)^+~tt^ ] t r -~? -r. ~rr. ~+" i -~f : '=« 

~r~~ t ~t ~tt «*fh><"i I f~r~~% ~r % ~~r ttt ~ttt ~rt ^ i i ~~t% fe 

fTcTT | f% -fwn~T % T~% ~ftT ^ "T - ~F~~rT "["JRT ^ ~n~T~* 3Rr~ 
T~ 3TT~TT t I -"f~ ~TT % ~~T~T $f ~T~t~~T "T": ">T ~ TT~r ~-~-~~ "T % ~fT "TT~T 

ft~R% ~r~f cft ~"~; ^-h^i+m 3tt~ "rt"-^- - " % ~n~-r ~fRT i ~:f^ q% ~f ~r~r 
Tr~qf---r ff rft ~r~r~f~T ~rrf~TT 1% -~r-r ^--t, ?rf^ -~tt-" ff -ft m^u 
^rf^-~ f-r --pr ~~r 3~t~~~^t ~ft"~ 3t~- tt— -tt^ ~t~:t s-"rf-~ ~f-~~TT ~( "tt ~rr 
%-"t ~~-ff ~r-~r |-3tt t%~~r ~tt~-tt t~~5 ~r~;~r T^t ~Ft~T I 

~ff^r ~rr % ~"~~r t ~mkk ~r-r ~^r tft ~~~-~~ t % tt tr ttttT 

~T~T Tt ~~f~"TT ~~~- % 3TT~~T ~TTT 3TTT 3TTT TTT TT~"T T~Tt~TT STR 



tf\9^ ^T-fWl*d 

^tt^r ^t^t % ?TRr ?fr% i *rfe ^ i\ ^ft ^rfw %r *tst*ht 

^Tt^ fo TOTHT ^STĕPJT ?Fr*TT 3fk *Tfe ^t^TT WPT ^FT ff cTT *T*T§RT 
^t^r fo ?T%TFT ST^T ^T STHJ^ 3fk 3FcT T£WT ft ^FTT 3T3TT% ^% ^t 
^T <TCT f%^T ^RT if STT^^TT t% ft SsPTT % ^T^I ?TT ^PTTT I 

^nrto^ *T *r % ^t%r *tft ?fr% f%% *rw % ar^rrc :— 
^ sr. ^ - v [ (^t-tt)^+^] [t*-*^] 



^ [ (^tt-tt)* + stt* ] 



^ Ld=> /gT'<. WT* [ (^T-TT^^+^ ] [^-^ ] 
~ (m-TT)^-h^TT H 

^r % ^rt *fT%r % *t>t ^t $m 

sr. m 

""(^t— tt^+wt 1 

JT^t *^T ^7T TTST^T |, 3^ ^fW^T % ^T% ft SPT* ^TTRT 

sr^r ^t *rs*r Crtt 1 1 

^T, ^sFTT % f^pRT 3ftT sPTt%f *t ^Tt ^*T ^T ^TW ^M, ^TFFT- 
^TTt^ STFT% *flt ftt% | 3ft 3TOtE ftt% % f^ twt-lrRTt I 

^ f^crn: % ^ ?rfr f%wf ^rmt i 

. JT^t *Tf ^cr^TT ^r snTO^ PIT T^TT | fo ^T-feFcT *f FP?T ^T^T 
3ftT TTt^T ^TTT% % STFFF ^T 5TT tWT f^TT T*TT | ^TST t%5 ^TT | 
fip ^T *TST ^T5T ^r^TT % 3RT % ^T | <T^| ^TT ^cT^TPTt *PTT pft 

frt% % g^r ^t tsjt ^PTFcr % f^ ^ro^r 3tfjt | i f*rft frt% 
f^^|3rf^#^^.^T ^ % ir *rrm 

| 1*^1 <PT WWSl* ^ET *PPT VfFJT | f5RT *PT<T ^*TT ^*TT % t%*S5PT 

3&sx 3t*tt%; <n ^t t ^ f^ ^ ^ ^sttt ^t ^tt ^ ^tctt t i 
^rt % =^^T ^t ^WFcr ^ % sir ^tsr ^t^rr | 3t>t 

^TTT ^ft ^f%TRT ^>FT % ^^TPT ^ % f® ^ ^fT "^TT | I 

^ TOT % ^TRT ^TT qfW«T &.PfW ^TT^ feT?TT 

I ^ 

^^tsh^ H»TT^fm^ : ^"tfef^cr «r: U X =; m 

^Rt^i^ ^tfsf?Tc?n *wfwwtf ^t^t: i 



W^TS~ (<\*) % 3TRT*T ^TW tf $3 Wft <ffĕ TT?5 *TW 
^T^T % ?TTTT ^T TRWm fWTT ffaT | ^ ^TR^ % f%TT ^ ^Tft ^rt 
fPT^T^RT *t ^PTR %<T %t SFsRT 3TR ^ %f f % 3^ 

% Tprrr ^oprw %t fr *rw % | W %t ^tfe^TT ^ 

I gp* f% |fN> Tt?RT ^TTSTT *f %t *pfr ft I (^) ^f ?T^T TXm- 

*tft ^trt % f^T %f ftfrr 3- ^ %tfer^ T %t vm ft w 

% *TR% ^«H4H %t ftsr?3T!f ^ ^trt ^ q^ ^ STTrTT | 
^tt^T^T | | (^o) ^T *HT*T % ^JTTT % 3R %t W ^PT^R ^ET% 

%t %tf^<=rr % *r ^tti^t ^iwr ^t snt^r fr^m *r *ft ^ 3tft. 

3% *n#^T ^¥ % ^ <R 3TT 3TT% ?rft 5TTc^Tt%^ TTTTT ^TrTT | - 1 

ferr^ ^T^^wtwr wrf% f^w a=v afrr \o % 

^ST t 3TSgV cR^ ^TgTRt ?pft | | <t ^t^T % f%?TR ^ $f ^ft ^T 

^TT=V[ ^C^T-TT) P+(^~^X^t)* ^fw %*TT T?TT | ^ ^ft 
foW *T ^RT FTtlW^t^r T^tm % t^r ^ tft# ^TT WT | 
TWT * ^T^FT % ^TTRT ^T TPTT *RT | f?r%T ft*T?W ^ 

^r% ^t srr^r | 1 f£rr ^ % gjt 3tt% ^r%t *r # ^ t*=rr 

^^t^r^TT^TT^T^t TtoPT STT^TT 3*T %t 

<R cTT^TTt^Rr ?TW ^T TTTTTW ^T ^TT ^TWT | I J^t ? (^T~TT) ^t 

^rft%rr | wff% ^t-tt ^t ^r^n ^t jt% ^rft %t *rfW ^tt st^r 
1 1 Jrfe tt>^ ^ «rtM ^t 3rtt f^ |3rr ^t ?ft ^,0 ?r wr ^rr 
T^TTl^rt^ ^W^^PTT to| 1 n-^xif ^Tf>r^ | 
3fk TT ^ 5RTTOTT % %rgf ^T^T^ | | ^ ^TT^W^ 

% fwrr ^r- ^ten- 1 ^t TtrrrT^ | T%r%t ^t^t f^ a^ % 

*f 3T^t cT^ ^t T?Tt I I ^ t>9- % faWT %^T ^ | t% ^ 

^rr 3fk^rr%- tet^t^r^R- |ft vft >pt> t^t^rx%t^f% 

^t^ ttt^^t srsrt^ ^*rr sttt % 5imrrsff % *fr*r ^t t^t 
%t^^3T^^-^f^ f^ T ^ m ^ wiim^ % *r q^t ^RRT^rw^rr 

■TR^rrr ^ ^t»TT • 



^r-f*nsr^ 



fFT f**rc*TSf % 5T =^TT % cTTc^T^ 3R % f^tr tftT 
U - TT ^T ^T^TRT % tftR> TfcnT % 3FcR farr fWF *PTT | t *rfe - TT 

•sr% *rct 3rtt ^r cfr c ^ % ttt ^r atwjwi+di ^f «rt^t t 

fT S^W % *T**RT ^t STTcT 3TT^T 3TT%^T% ft T^TT^^R *T «cl<il$ 

^rmt t 

% ^TTPcT TT^ *TTSPfn*T *T f^ *rft *T|>% ^T 

■TTTTm — 

tt^sN^a^T^sjsT^ sn^^^g *Ttfsr%n^ii 

SPRK — (^) ^ ^ STPRT ft t% VW ^T % 3<RFcT *ft^l?T 

% ig& srst q^r ^mr ^r qf\m*T | cw m^iw ^trrtt f^«r?im *r ^ 
*rfr ^r^; «fr sr% ^ 3^ % ^rW *f — ^rrot *nrt ftfa % 

STp-R HTRTR-R t?PFT*r I f*T& ^ ^TPTT ^TT^T fa ^TST^TW *T ^ 
q^T ^RPRrT ^T focRT T*cT *TTT *TS | I 

^q-_^ f^ <^-;>o 75rW *f w^rm 1% f^rw % 

^TTPT | I ^TCT ^ ^TTT ^TTcTT | fr *t TWTT *TT*T TScT fT ^TcTT I 

^TTT ^ET% ^ ^THT STTcTT | t% Sf tspcPTT T*cT ^TTT ^ T^cTT | 

■SFJfrt%- TSU S^i % T^T t^RT *T TW STW 3?t 1 fe ^t |, TTS^T^T 
% ^TTRT 5fa 3ST% f^fr*T sFT % ^cT *TFT ^t ?at*TcTT ^tctt | I 

*m ^r ^rrrnr srrcT fr cft v&r>^ ^tt^^tt- — - 
^n^RTi^^T^i^ sttesn as55rfaft?rsJT: i 
a?nfcsrt5§xr acansGrawi $fci w IRRU 

^fjf5TtaTf*lf€^fc1^TH5nfe^T: II^M 

ST^T^R — (^R) thw ^ ^RcT TT^ ^t ^T spt ^t^t $rqr ^T 

^ij cfrd 3TTT ^T ^ ^^TT % cTIc^T^ ^R % ^T ^t *TffT ^t 3TR %tT 
^T sr«t^r t>^RT cft (^^) ^tfe%fTT ^T TPT 5TTcT ^TTT I ^t^T ^ 
^Tt%f^TT ^> FTC£ ^«TciTW ^ ^TT «FT% ^Tj^T ^TS^ f^rc^ % 9TTT 

«tt ^rt 3rrcTr | ^ ^tfe^?n 1 1 ^rt ^tf^?TT ^ f^«rc^^r?r ^th% ^t ftfcT 



% *rft srt^ snricj ^rfe^rr ^ \° % *ir% ark ^srrr ^r ff^F 

*TfcFTT" % *T WFT ^ I 5ft WFTW 3TT% f^ra^M ?T % cTt 

^ wtct Crnr f% m^iw % ^ f%cpft *rft «rtcTT 1 1 ^ft ^ 

?TT^rTff^T | i 

1 1 ^ ^r^nrr T3jt|% str^t ^tw ?r ^ ^ft ^ttrt ?mr 
^r TR^rrw wr ^rr | sttt JT|t 5T^ ^rcr n^n | % q-fe ttht ^t hMi^ i 

^TRT ^t cTT #fT STPTT ^KTT | I ^T^TtT ^t ^TTPtT *TT ^t | I 

I*R»T ¥T ^ | : — 

^tfe^?TT = V (T — ^TRT) * - W * 

^r^nnf^T=Hr=t^«T— — ^° / (^—^)^ 

^t-ttV ' 

«FT?T ^TT^RT — 

TTf?T5ragfTT^?TTfnc^T^^ f^roir gcTTcJ I 
^Is^cT^^^WcimdtsS^^rT^raT 

3T^R — ) TsTST ^ % WTTcTItT % JTcTTW # 3irT %t ^£ ^n?T 
% anSTTUr ^t ^T *T 3*TT ^%^«JH^ spt ^ % ST^KTWlrT ^t tW^TT *T ^TTT 
^ % 3TTT W ^TT ST5 ^TT% | Jff- ST^^TT 3TTSTWT ^TTcTT 1 1 

TTW *f ^t 3^ JTTTTTTTltT *T «J# $ cff STTSTWT 3tR 3fK |tcTT | 

sfk ^ trt^r ^rr^r if fr 3^ jttttTtttitt *t qf^JT ^t cft ^h^r- 

^T^T apt 3ftT ftcTT I I (^) ^ % *TFR ^T>Tt*r $£03^ 3^ *T ^ft 

^rrer 3tt% ^t srnrfcr (rtw ^rr^ ^ % st^tr) tro^r arat^ 

^Tt Tmrt>T ^TT ?t ^JTT (sr^RT^rT %t) t^TT *T ^TTT ^ I STTT- 
^T 3TFT?T^^T ^TcTT | I ^ ^rTT ^TT ^TW ^t 3fR ^Tft | ^ 

3TTT 3TFRW^r ^TT ^t feTT ^ ^t ^t cTT 5ftf ^ 3TTT |t cft 
% | ^rr ^ gft f^ 3TT% ^ ^TTcH | I W^t ^T ^ft 

*r ^rm ^ qr ^ft ^t st^rrR tft ?tt?t ^tcn 1 1 

ft"?TR ^rrw — ^ ^rpr^ % f^r% fo ^ qn ft^ , m^r ^nfe ^nr 

^ % f^T f^=5 rt 3TR**T JTT 3RT ^tcTT |, *$d«HH ^t 3T IH^t»H I 7fcft | I 



^tt | ^?ft ^s^r | i sr^ tto p artr qf^r w 

y&TK ^TRT ^TcTT |— ^ % ^sT % ^Tt^T % ^TT-^STO fa^aft ^TT 
|3TT TT^ TT^TIrT | fa% W 3^ 37T wftaf?T (circle of pasition) 

| I ^ ^TSTtrTlTT WS^f %"* «PTRTT t I W^T % 

STMnrn; ¥^ fa*3T % %^ % 3ft 35S# ftT *#3T ^TTcTT | ^ tft wfftTpT 
% OTT^T ftcTT | I 31 32*NtT % f^TT^ % tspT tV|3ff 

^T^rr | % ^ft T# 3ftr ^rr | ^% sr^ ^t t# f^f sfk sft qf^r 

spt 3fft ^TT | 3% W% ^T Tf^T faF§ ^ | I <l o 1 % q^ *R 

?q^ ^Tt | I 

faW ^o<1 % fe | f?7 ^TT^TItT ?F 7T ^T ^ f^T % ST^ tVg % 
5 T sF ^T % qr | I ^TT 3RTT q% ?qj^^FT ^ | i ^ TO% % 




^ sr ?=^£ ftft ^t ^t%mt irr 
? % 5— ^grR 377 fgrf^ r f ?r (g^tsr ) 



5, ^ = % 3tTt ^tjt 3TR ^ f^ 

^ 5FT=5frrf%frT 

T=3TSr ^ % f^ cjrr ^rg 

? *T <?=*r ^t *nTsrtcTfrT (circle of position) 

sF=ĕf^rg- (^Tf^tTfrftq" ST^r) 

^T frT=^7^ f^T (^ItT fm^X 3T^ TW i^arst 

TRsrTTTT ^TcTT |) 
W TT=^TsftcT frT ^T 

^T=^^ ^T ^str ST*T *TPTT JTTTTtTTT ffT TK ^TtTT I 

?T 9"=^ ^T ST ^T^TT 

T 3> = STf[ sf7T ^RR 

^>T 3" *T ST=*rf ^T 3TT?rT^R' 

^t^r sr t ^=?r§ ^r arnH^R 
^rw ^ t ^ = ^ 37T ^b^t^ 
^ srr t ^t ?5^nr 

1T 5T T 3TT 5=^ % %?J *T ^RTT f3fr WWSSI ^T ^^T^cTT frT 
3TT = ^ f^T^ ^T 5TT^T (cpf) 

5T=^ f^r sRTter (tNsjtt) f^| 

f^ WTtcT f rT T 3TTT ^^STTtT f fT ^ T % ^ ĕjr T ^>T S *T * *Tff% 
°FT 3TR S^T Tfcft | spfft% ^ T 3TTT ^ T sWT^K GTT T $ 3TTT slT »T 5FT 
^ ^ I WT%rr q^ ^ % sN" sf7T ^T f<T^T ^ % *r>T % ^rr % 

^rr i ^rr%q ^e^pt s n *f ^r % *trtt § stt sft s *r sr srrc 
s t ^ ttw^t «rrrf 3r fT*ra %itt ^rr ^rr| i ^ ^ *r et ^t 3rm*H 

3TK ET T ^ Bf7~f 3TFR^T ^ | I f*RT ^ ^ | fV Tf ^7 ^7 T 

^Kttt^T ^ % t%tr STTST^T afk 3Tm«T?Pr ^t ^T TfTT I qfc 
* * ^^3ftFTf tT ^ * 3T^ g T % <ftxr $r ^t cft 3TT^T % STT^T^^ 



f^TRT TPTT | I ^ ^TT t ~ JTT^T tV| ^ ^rR: 3TTT fKTT 
| i *Tft ^ft cT^ ^PT f**T SPTT^T ^ tNsHT ~ *f TPTT ^T 3T 
FP*T ftTT fo ^^FT ~ : % STT^T ?T ^f~ Ff STTT ^tcTT | I 
— T 5T^TT ^Tt^ % ^^TTTSJ ^t ^tT ^TT | I ^TT^^R" ^T 
*ft?ft*T few*T T T ST % W ^TT ^TPTT | :— 

^tNtt f^F*r ^ *r sr *f, 
^gr *r gr) __^tt (*t s s r) __ ~t (~ ~) 
— t (~ ~) ~ t (t sr) ~r (rj~~~) 
wtt^ - - sttt - tt 3°° % ~ n - | ~ rf~- *t~ ~r ^tw 

— ^ *sT 3T~ (T T " " ~ TT % ~ Tff |3TT ~ rsft~"T ~T "TT - | I "TT 
(SHTT ~ *)=~:^ ~ for ^Tft~T=~ ~ —0=— ;% 

f?r~ tt; ~rr (sr ^)c=3rsmr ^t ~ t=~~ ~tt 
~rfc— ; 

/ \ _ ^ * m x ^ T (^L^ T ) 

~ T ^ * ^~iPT^T^~ *t f~~T 

_3t~ "ttx~tt (~ tt) ^ 
^tW^tW^T 

~t -- -ft~ ~r ~rt>i *ft f~s ?rt ~"i ~ r f%~TT ~r st# 

3*3" -ft| TO; 3rfT~-~T f3~TT i *ft ~f ^t 5~f^T ~T 
H^T ^Ttl^^RT— T^TST^^^ ^TTW ~ T 3T~TT ~T~r~ 
*f ~ - 3T ~TT-ff i TO; tWMld^ ~T ~ rt~ ~ TT i I %!IH><Ml44t % 

— :^tt tt\~-i % fc~ ~ : f?— — ~ ptt | fc ~ii~~ t ~ ~ ~c 
-t *fr ~r~~ fr ~wt ^ — tt ^% *rf? -f~~ fr <fr f-mFT aft~ 
— ft <ft ~ ~w~ % ~~ % ^t i w ^TT^r 5^ ^ t^tt | tV 
— r fermFT ^tt — ^tft *t stst — ; ^ o — ^tt | cfr ^ 

^T ^ ^WT ^Tt?T i ^ — : fTTTT i I ^PT TPTT | f^ 
^T-teT - ^t ^ft ^T?T ^ % *T5TT5r T ^ ^T % f^TT ft ?FT ^TT f^TWT 
| ^ f^T W TT % ^'Tff% 1 TT ^T Tp^TTW STFFT % f~C ^"tf t^T^TT Tff 

g^prrr 7f?n i 1 ^ ^ft 1 1% ^r^w ^stt ^t^TT^^^t^ 

STT f^T ^PTT ft ! ~ ? #ff 3T# ~ J *rff | I ^rt^ f ^ ST^^R ^ 

^r^r 3r4 «-HMld^ri % ^rm ^t ^tt t%tt i 1 _^ 

^T ^rfsr^TT ^ l ^teTt^TPT ^5 



wrrcrirr *r srtNt w *rr snrer * *r tMt f^MrRr % 
^tsttt tt wrc ^4di^^r ^rt ^rr gwr I : 

^ % iraror ^ g*R>r ^ t ^ % f^% ^ 
^ (*r) % ^tr %?rr *rrf^ 1 f^ ^ ^ ^ T ^ r % ff ^ q ^ 

*r srw s ^ *r grra- ^ ^ cr *fMk tawsr * w t % <r>r sr^ 3mf>r ^ 
^ sfk *r <m «fa ^r ^w^^ ^r^r^t 
^rprr ^rr st^ctt | ^rrr% 

»r) x ^rr (w 

=^rr (* ^rr (^ w (^ ^ ^ ^ r 

*r) 

TT^ Tff W ^=£0°, ^ (w ?)^ afc ^TT 

(g- ^) = o 

.'. (w T)=*tar* (sr ^ t) ^ut (s 9 t) 
v 7 ^rr (^ ^ *r) 

v 7 *Ffarc (^ *r) 

«^rr w t) ^rc (§• jt) 
tt^ ^r°r s ^ t=£o° + ^ ^ ?r 

=a°° + 3T TTT* 
.'. ^r (* 9 *r)=^TT (^0°+^)=^ (ar ^ 

U*. 1 (^ S T) =3nTT ^tf>^TT X TcTPTT ^stwt 

*rt%q fro ?rt w | fr ^ % TOfr5rftr *t ^tw-^tt ^ ^ 

^^^^am^^rrtOTT^^ % ^rw *tw^t *w ^ r 
^rr^ 1 4 

W^rc^T^smr ^ tr srrc ^r ^tt 

^j^a^^ j^) ^ ^rrtw ^ » arrro ^r ^ft ^r ^tt i 

1 • ^ Todhunter and Leathem's Spherical Tri7ono^etr7 
PP. 26. 



STTiR^nT *TH 5T^R STPTT ^TT WT | :— 
t%^T ^ T *r 
5TT /.^ T 9" f5LA!L5-5 
^TT ( 5J> ST ) ~~^TT (t sr) 

5T T (^ g) X ^TT L. T ^ ST 
/. T>W= (tt sr) 

ir^t ^ ^ =r*t *r spt ^t sr^rn; I g^* ttt sf>rfcr % ^rtt 
^Tctt 1 1 t er stt ^ *ft sptr: | tsrcrcrt ^tt t^ ^Tf% ^fr*TT % 
1 3ftr ^tt^ sr, t % 3^ srtcr^TT t ^ srtr wtitt ^ sr % 
^ ^ 1 1 % f^r 3£ *r | fa ^rwr f^i s ^ptrt 

%$ °3nT3ftT ^tRTTW T^TCRT ^TTTcT *T ^°°3TTT | 3^ 

^nrro afft ^ttfft tV§3ff *r ^ttctt f ^tt rn^ mfa ^ * 

*ffc % 3T^ TT ^TfefT ^t M ^T^cTT | I fw % ^ 

*ft i fa T % <T * 3fk SHTTIrr * S * % TT* *T tf*T 

S*T*T3*T%OTHt*ft<TS ^ % ?ff ^TTTT f 3TT I T^T *tTTSr 
<T ?TT, i I Wf^ <T 3ftT <T * *T TTT ^° ^ *T*TTT |3TT apTT^ T 5 <fr 
^TT ^ T *t ^rfe^TT % *TTTT | I W SRTTT T^ ftT5 ^T | ft? ^ % 

^MMle r I tT sfrr srt f tt % ^ % ^ *t stt ^ % sttttw ^rfeTT 

% ^th i i wf^ v 

TTfT ^Tf^T 3TTX T^ 5> ^tTT^T ^rr^T 
WTT^* T ST= '*tf*STT " (R) 

W ^TT T ST ^T ^T TPT 3TW 3TTTT^rT t%S ffcTT | I W 
^*^**^*^ ^RT TS^TTTT TTT | f¥ Tf % *TTTPIT 5* 

£o° sfr?T % ^rt 3tt^ ^ret 55Tt>5r t>r^r arai^ vrft ^tt ^t ^ 

Wl^ ^TT ^T *5 % 3T^mTT ¥t t^TT % ^TTT ^ ^t I ^% 

*$*m* ^ f^T=^Tf^tfe ^TT ( » ^ ) 3r>T ^ % ^TTRT 
^ £o ° ^fT¥ ^Tt 3TRTT i OTĕt ^TT ^ % ^tTRT ^t ^t% «TT % ^TR 

^Nt i ^nrr^ Tt^: *r ^tTtwr ft ?ft 

^ (^_j- 5 o°)=^t^TT^ (^srtTss W — 1^) 

«nr ^TTt^r ^ TTf?r *r ^r i cft arrfor ^rr ^rdt | artr ^ 

TTt^T % 3Tf^ fm i cft sPT^T 5fWT ftcfr i I ^Tt cTTl ^T+^o ^ 

TTftr % srto ^t ^rt^.^ t «r ^t ^tWr ^t^ ^ sttt ^ ttt% 



sttstt^r srrc sttttt^r ^trt # f^rnf ^ |t vff Tt sfr# ^ ^rrc 

f>FT ff cPt ^T% 3RR T T*TT TT TTTTTW oTTT ^TT I T^ ^ 1 ° 1 

3TT$TT?R 3TTC 3TTTTT?R % T T^ ?TT tT?TT ffrTT ^TT ^T^kTT | 
1% ^T% TR fe*T TTT 3Tto 3TTC f^T TTT ^T ft T^PT | I ^T^T 
% frpr 3TTTTT^R % TT ?ftf~TtT I ^T THH^W % TTf|TT 3TTC 

3 5^ | ^ttt tttsttt^t ^tt 3tt?t I t^t, ^ ^t ttttct TTfe ^TT 
3ttc 5FTf% Trfe ^tt ^Trr 1 1 frr *ttt ^trt^r w^r ^ttt ^t *ttt t^ ttt 

*TTTT TC ^TTT ^rt>HT ^TTT sTTf?T TT ^T ?ftTT I T.TT ^T T ^TT TTfe 
^TT3ft TT TR ^ ^TT I W^TT, ^WH^HH <TCT ^tPtT % TTR 3TTT3; 

^ ?^' ^tt i T^t ttt ?rc^ ttttt tc *tt ?ftTT i T>ft ttt wt^tt^pt 
srt t ttwtsttt % s^r ^mi % 3°t* ^ri^ if fwt 1 1 ^tt tttc stt 

^TTCTt^T £ o ° TT ° ^TCTT TT TTTTW TTfe 5TT ^T ^TTt TC^ sTTTf% TTfe 

^rr g^r ^ ^ttt ttt^ 9f>Tf^r ^° % wttt ^trt ^t^t, stttt t<tt wt 
^t frrT ^rrfe t 

T^T cT^ m T| TT^TTTT TTT fo ^ T^TT TT TTTTTW 3PTT TT 
T^T5ff T # T ^TRT STTTT | I TtT T| ^TTTT fT fr fTT sTNcT *TTT 3TTST 
T TTT ^TTC T^T T^TT t^TTT W Tt T?R TT ^T ^° ^TTT TC 

3T*T^ff T T^TT ^T TTCTTT 3TT ^TTcTT | I ^ETT f 75TN> T ^T^TTTT TTT | I 
^T^t ^TTfff T^ | % ^RT T^ % fTfT T^T f=T^ 'TTTT % f%q V^ STT^T 
T^T STTTTST TTT^R ftT ^TT ^t TTCTT^t aft I T^ 3ppT % ?ff % ^T^T 
% WTTT ^tcTT | 3TTC ^T T^TC ^° ^T % ^TT^R | TTTtV 

t%^TT TTT TR TTSTTCTT: T^TT3ff TT ^TT^TT ^TTrTT | 3TTT «5 x ^o = 

3Fj?f¥ t ^t tttt ^^^n— 

3T^T? — ^TTT T ^T?T Tf T^T ^ft ^TcT ^>T5f ft 3*T^T 

t^TTTT 3TTC T^Tr^TR % TTT T ^ftf TTTTi^T TT f^TT#TTT T ^TTT % 
1 ^T TTTT)?T T fT^T ; ^TIT 3TTC ^T^T^ T^t % ^^TrT^ TT^Tt ^"t ^TTT I 
%T T fT^Tf % 3f^TcTT^ TR ^TTcT ^TTTT I 



t>WR WPST— ^ *f ^TRT TRTT | t% % — ~ r ~ ?T 

^ f^ |tr <p T ^TK ^TT^TfcTT| I ^ SSTT ^TT ^ *ft ffcT> 
| I ^STTrT^ STPTRT *T tft ^ i ^<ftflpr^T f[ m f% ^ 
^ ^ §TT. ^T 3fh: =<— (*TT % t^ if ĕj7tf ?T|t q^TT ^rf%% 

^TT* 3TKPff it — f ^TT sfr sft % ^ *TT 3T^T % *TT TT % 
TTPT ^ft 3f _?ff *f ~ T3T ^T^ % f^ 3 ^TT 3f _*T *TRT ^R 3TTT 
SR ^ f— - ^-^T^tT^ if |f — - * ^TT ^T 3f~f TRT 5TR* I ^TT ^ 
*T STT^TTt Sf fa*T ft tsTRcTT ^sT Tfcft | f *ft ft fV^RT ^% 

sf ^tt^p ^tptY if *ft ^t «mrtti ^ <fr ff ^ *r ^ ^t _tt f^r- 
*trt 3fk ^-^rfeR7 if ft— r ^rttrIt ^t ^r i ^ ^-^j^ ^ 
fsrf— r t^t % wft if ft cft t^ ^t stt^t^ ^tft% % t%rr 
3t_<tr § w wr ^pt ^ • ^ i fsrfe— *r 3t*rt ^ittttr 

3f^r^TTTR ^^TT — TT ^f*rRr | cft^T ^TT 3RcT 

^ sft ^rt ^T^r | ^rt 3f _?r ^r *tr ^tt ^tt i <ro_ 

^ ^ JTRTtTT ^tT cT^ «TT?T if tsRRT ^ ^TWT | 3% f<FTT*f*TR 
^ | I ^TtlTTr — f t^TT^TR if ST^^T % *TR if trĕf> — JT ^r 
3FcrT Tf ^TcTT | cR" ^RrT t%rRT 3T^R: q-fTT I ^ 3FcRT 

_ ^R #fX T ^TT 

"~ f^TT?flrR~ 1 ^ ^ ^ ^T^T ^ tsjTST ^T 

3f_^rT^ ?tr ^ % t^ 1 3r_^r ^r *tr ^ i ^ M x ^ ^ r 

. ^ t^rnTTTR 

^rf|rr i ^%tT ^ ^^r t 

1«frr-H-?* r f*y' l «* T 

K^TTST TR 

3 x f??mf ttr+^^t x ^ 

~ f^T?^R ^ T 

___f^Tjf^R-j-^=^r ^TTW 
~ t^^TR^^ 1 



^Rrt ^ ^tt 3t>t 3f_^r ttt^t 1 1 ^t 

Tt^RrrsjrR _^ <j^« i 



= f^TW 

t^TTPT + t ^TTST ^ +^ ;? T^g^^ T 
~ " TTPT 

arroir* | fe arr^r Fr* *t stt^ **t & Sr* ^ **r 

*T ^ ^RT % ^ ^aTRTR ^PRT *fr | *RTT 

if ^T g< ^T ^ 3TC«ft *T ^T 1 

TJPTT — 

^ W feT^, ^STTT, 3ftT TTf *t ^ ^TT ^Tf^ I ^T^ 
^ ^TT^TT STT^W | f¥ ^t^T & frT 3T^FT ^TT | I 

^t^r % 3ttt*t *r tort ^ % stt^t^ 3°** 

f%5fHT % 3TTT*T *T T£s<l t%«> ^t ^T ^smPtT cPS ^^^^ " 
^f^TTt>^ „ » » WK " 

/. 3TT X W *T*T feT 

jt| ^fm^ % w % ^a^^ ^t *tbtt ^Tf^r <pp 

^ | I ^ ^T ^fsFTt% f^T T^T |t fT STTrTT | I ^rt^ ^RTT 

^TT^T f^T f 3TT I 

m ^ ^TT | fr *TT ^Tf^ % fe ^ f%t% «ft I 

T ^nrr = "^lvo^- ^tt^t fer 

^ w foff wtt $t «rfssr ^ ^T^rnrt # 
*r©n ^rt afk ^tt^t for ^ ¥t awr^n % 

TOf% <FF 3>T ^PTT ^TTT I ^T^ % TSSTR - ^TTT^^TT % 

fer ^hrt t^ sr?t ^Tf?cr ^ i ^ ftrs ^tt 1 1% ^r m T^mr 



*r *ptf *r?far iTsnrrcr^r t^ctt | i w *^r w mT*mi srre*rt 
^ *u wF&m fr?r | i 

\ «n ^'i^'^^^ „ 

fe ^TTPcT «fm ^T^S^TR- ^TW^T 3RT ^TTT I TT^ fsT spt 3TTRT^TT % 

=rvvW \ f^r <r tt^^^ ^ft | ir^jsFTt>r 
*pto §r i^/^s^ — ^m^^=^onvio for sttrt «rr^r 
«rsJTR - gf&rqr ^r 3f>r ^t*rr i 

^t>P^rfe?i ^ ^ *fiFTT% ^ Tc^v^V°^ fc?T 

WT%^ f%o 5TR*ff $t*rm spT TST TTT% ^T 3r|W 

1^K*V19 |3TT 1 ^# ^gcTT *FT TTt^TT ^ % t%Tr ^ W ^TT^ f£p 

^r sr^rw *r $rr=r*fr t^trt ^t *tr sfcp sttctt 1 1% =r^f i 3*rt%q ^rr 
V3 ^ *tft ^rr ^rrt^ i sttct *r wr ^ <r wi srr^ | sttt ^r 
f^ q# swr i ^rt%q; t%3 ffar | fa «rmt tPtttt $wr ^pt «ft ^jfft% 

^rgr[ ^T 3TRWT ^T-t%ST=r % sr^JTR ^R ^t TT&TRTt^ *PT |3TT *TT I 

w 5rtr ^ f>o ^fr «rpprr t^trt 5^r ^t *rsznrt% ^r 3^^ 
i^stsw |3Tr i 

I*ft ST^TTJT % «rRDfr ^t 3TS4" TTT% % ^T, ^RT, ^sTT^T, 

TTf ^TTt> % ^FT SRTTSRt *T 3TH% ^^7; | TTSsrRTtoR *f ^cRTPTT *PTT 

t f% tt^- *rfTf>r *f uwaS^^ sr^t^r^rct | f^r^% «^oooo 
srw ^r|, ^rt^nr ^^^y,vi3 feff ^r 





■*RRT 


■<lf4!l 


3T>r 


^rr 












^r % 




















TT| % 




1 







«rr^ft ^fwr # *tstoI% $f -h&w ?*tff | i ^srr^ artr 
TTf % ^ Wff «Pt Wte ^ *T sft snret | ^r*f f b ^r^r <TWT 

| sfttt% frt%p % n an^ if ^t^- ^ % 3rrt> tV| srk TTg ^tt % 
3TTf^ <tt % 3fk tt| %t tHt ^r^t ^rcft | ^rt%^ «rmt ^ptt ^t 

TKT TT% % wr 

^r 3 ^H- v ^^/' ^ = i|^^/-o^ 

TTg^TFTFT ^T-^T ^o^.^^ ^^/.^ 

t^t^ ^t *rfa ^cRt | far ^r^r ?sth rtj <^°<^'^: 

|t TT*T %TT ^Tf^T H I 

/. ^t^ ^ ^T T«T STTT — ^ «H *^ 
^t ^ tt^ q-t\flr 

^ ^ ^T TT^T I *ff f% m^J ^ ^ETt % ^TTPT ^TT I ?Tf 



= 53° — ?<> X — ■ 

r 

/^^n^T^^r = ^ 8Q 

^PPT *ft ^cPTT |t ^TTT t 
^rt^nr. ^^TT ^T -q?^\=\}°^'"* 

' ^ srrto I wffr ^stt ^t ^ %^ ^T^ * ^rftnff 3f 1 1 

^ 3TTT TOTT % ^ ^T^TT % mtim I fr ^TT ff % °^° 
8TT% ^f | ^ ^s> ^T | WtlTrr ^TPcT ^ TOUHr % $W <ft$ fTTT 
^TJ *T 3RTT <&t* <^o° ^TT t > ^ ^ * ^ ^ 

^ITTRT W ^ ^TT ^TT *t *rf?PIT ^TTt ^ I 

^jtt ^t ^£o'3* > 

^t^^t „ ^",=^> 

aftr tott tf ft%* %^ Tt% \s«^'k*" jtit 1 1 



^oo ^ 

^tt # *rt% ^Rtp Mr^^t' f^r ^ wt% ^r 
^"r t^t ^p- ^tw ^ft 1 1 ^rf<?r(T ^rr ^t #f>F »rr% *tft% % fm m~ 

^RT^T 3?t 3TtTTrt% ^r ?T6^ir ^ = £^3° 3 £'•:><} 

.\sr%T<?r # tsw Trf?r ^r ^sttt^o^ ^'-^ 

" >> ^t^r^^c; ^'-}. ^'-^ 

= <l^ tfo% 
. ' . 5T%TST ^t Treq7T% ^ %?sT 

— ^^o'^-^"^ ^'^ 
.*. f^ TR" ^T ITST WRT = ^ 

^rr^rt ^Tr\%==^°-^o'x^^Ll^!£ 
%mj srj *fr ^ , 

^T%rr Tp?Ti^rs=^c;<)'— tf °tf 

.\*%r<?r ^t jts^ tt% ^ ^?=v ^t ^o'-|-v «^' 



^-fWlTl 



Wt%^ °» *TFFT t^T Tf ^TTT ^T ^rt 3TTSTT ^k/* srfer 
^RTT | I 

<jtw ?pt *rszr tt^ ^t ^*rr i, XJ ^°v^'-\ 

' 3 ^ T R*°*o"* 
TRT ^T 3T^R=K ^ ^ OQ Y'£ 

3TFt ^f>T cRT ^tHW f>TT I TT^ ^° *rft *T ^TT ^ 

V9-tlc'* V. 3TFT WScTTl I ^Tt>TTT V VT ^ — — ^t *r <TTT W^U sft 

3 *rft ^3 <r?r ^tt | i ^wr ^t tsjt ttt% % 3 *rft ^3 w 

^TTRT T^RT^ ^T 3HtT |3TT I 

3R ^TTPcT % ^ ^3"*TT FT^ ^TT ^T%r I 
^T ^t tfcp Tt% = SOs'-H. 

• .*. 3 *rft ^3 t^t # *rt%« 

*TS*T TI% =FTf^ ^t;°^o'-\s 

TO*T*t*TO tf^*rt%=^' 
.*. 3 STft ^3 ^t *rt%=y^y" 

= V^'-y 

TS?T TTt^^Tto ^^T^^ ^T^oyu' _^ 

,\ tTto^T^RT ^TTT= £ TT — ^ ^' 

tt| ^t #fr^ ^^3'°.°," 

.\ \ ^rft 3 w ^t it%= °i °i" — ' "R.' 

TTSJT TT^T^ TT§=V ^ T 3°X3''R 

tt| ^t *rt% ^r£t ^t<ft | wt%xs w*t *M sr?t 3 q?r ^t Tt% 



^ff ^T s St ^' 



" * tt tt I 



*^^tt *t *r ^rr s™r ^W^raTl^" -R ^T^Tt^ 
* ^^l^R ^tt *r —jt *r f i 



^rart u ^ wr ^ tot <rc it ^sptt *t mxm? 

^RTJTT ^T STO^M^ " 31 

^TTT^T^^===^'.^ - «^.^=^'.31 
^T irf?HT«r = ^o'.^--*U' I ) 

^ % amr % *f t 1 1 ^ttt *r*rt ^T^r *rt*r C^rr 

= v ^rft ^o t^t 
t*Rw- - • 

= *_xv__i ^ 

<- ^T *T ^ |3TT I ~f *WT *T f^ ^ ^RTC ~5 ~ 

ct^ -fr*TT f^RM -sr *nn* % ^r stt *mr i 



^^«ITTSPPTT 
.'. *Tft ^ W — V *Tft q?r 

3T«rf<T ^ TTT3" *T T5T T^T TT^T ^T ^TTT I 

*r"fr*PT ^m=3 *rfr W- — T5T 

srarr^ jtsjt Tit% % ^ *rft 31 q?r ^ttpct srjttct ^t 3tt^t 
^ttt smr ^tt ^s"t>^ m^rr *r sr%?r ^t stpttt i 
^st ^ft<R ^r=3 wt ^3 w+k^ t^t 

=v *rft n q«r, ^nrtw % ^ttrt 
str ?fter ^>m=^ srft ^3 q?r+v qft ^o ^ 

= V9 ^rft W, TS*T TT% % WCFcT 
^ g-TT^T ^S^T ^T ^TRT | 3T«TT^ ^S^T $ Tt3TT *TSq- TT% tf 
^ W ^ tf^T ^T PT9T, ^ *rft 3°. ^TTRT *P*R, 
NiM<M ^Tt^r^ 3TR \3 *rft V3 T^T ^TTRT TTTST ^t I f>*ft 3RT *3TR if 
t^T WT ^tt^r ^WTf^ ^TTT, *Tf 3TFFt % fwr m 
^ TE2nTTfSR>R ^THT <qV % 3TTSTR <TT «ftfTT ^TT^tr ^ R 

% <J# ^t 3fk ^PTT ^T%r qfc ^r ^5^f ^ q^s^q- ^t | 
% S*T PTR % TTSW ^TĕT % 3TpTT SF*ft?R ^TTT^ 5TR 

#t I 3TT> ?Tf ^TPRT tV FTR if ^T^T *T feft ^§t W ^TTRT 

**rar , ^tvR ^rfc *mrr cft *n*rrr w^r ^tt^t ^r hr% 
^ ^ t%^RT ^>rr 3tr ^r fcr ^t ^ ^trt t>^ft ^x ^ 

^T «f> ^rTT ^TTT I 

^T ^PT TSEPT ^TT9T=5TR: V -af% = ^^o° 

3nRr9T=^r*R ^°vo' 

.*. ^T ^T?TRfT WRr9T=<jv^ «o' 

^rf%^ f%5T??TTftr^R ^ ^v\9 % ^ (=;) 3T*RT<To %^ (^) 

% sr^rn: ^r ^tt^r ^r^r ft fr^MT wt ^tt | i (^r) % st^ttt, 

^M-?TJfNRor=^T!( *<J^ (^^^^o^+^c; ^^) 

-w^n (^x<iv^ vo') 



— — ^ -^W+^K^T W *^' 

SPT ^T ^ JT^ ^TT | fc "^r fe"T % fWT FT^ ^T^T % <\% 
W ^ft¥^ % sff 3TTcTT | ^T W ^T *T^ ^TW | I W f^T 

*Tft % 3T^TR TRT % <R ^f TE"TT *Tft *f «R <n q^T 

|3TT T|^T I 

5TT^:^T?r ^t ^t sRT^cT — 

TTS*T % ^T SPT «TT^tW 3 TT ^°>o'^ 

3 T ^ ^' | | Tts§ iTSiFT STTcT: ^T ^ 3% TRT STTcTT | Wf%^ 1W 
STTcT: % VX ^Tff 3H<kcT WT 7Tf?T ^tcft | l ^T # tf%^ TfcT 

| I Wf%TT, *X *T I*T#t TfcT *Y % ^T^RT ^tctt | I W W 

' ^^M % ^T ^T ^Tf9T 3 KT — V3'=3 7:1 R^ **' W% 

3TIRW ^°^o' sftfT cft 3TRTT V TT ^o ^' | Z-"ft ^T ^+lkt*' 
5ETFFT *fmT9T | I ^Tt^rrr % 3TpTT 

35 ^t ^t^t^t ^niTcT=nv ^^' 

^TWt ^TT 3TSTt9RK°^°' 1 1 ^rfcm; ^T fVr ^RTt if ^wtIw 

=-<m3 

/.T^M^'^ <T*T 

*T^ epTTrTT^ | ^fff^ sFTf% *3tR | I 



*r ^rwt ^iw< «t *rft <R q-?r *° fao (^t 
3t«rt <i *rft 

ss#*t % ^rw 3f ^rrerr ^t ^trr: ^ ^ q?r ^rt^r qr 
^twt % ttsjt tt%tt-^ tct-M^ <n q?r qr i ^ qw <rc «Frafr 
3f ^r^r ^t *w qf tt i 

^rta- *r <n q<?r *w ^ TT fo ^fr 1 1 

^t^T[ *q^ JTRT TT% *T <U W- <H q^~K q?T ^TTPcT ^ft *f tf^T 

^t ^rw ^sr q-f TT I 

W t^r ^r ^r-j-^ q?r=-f-<i ^ ^^|| ^rt>rx? 

M^TI^RTSTT^ir^ ^TT I 

wtsrcr ^jtNw & itttt: % ^ ^r ^ 

■=<! ^rft <n q^r 

STTcT: ^ % ^ & Tfgzr TTfĕT <R> = ^Tft © q^r 

TSJT TT% % PT5T ^T?T cPP = ^ K W 

zftT VS «J^ 

w ^ fe ^t T3TT tV ^-tttsrt % st^tr ^mt tt ^t^jt 
^t ?qsr ^rt^ ?r v^ *r?t <^ w % ^TTPrr ^ttt t 



*isifi *f ^rl^ra- ^*r ^t 3tt^ ^t?t w srcn 


R 5TFTT ^TTcTT i 




# TTe?rTi TTSJT TT% *T *TT4fT?rTT- 


^rft 


q?r 






+ H cT37 ^T ?FPT 
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^M-^rft^T?:^T ^PTT * 




•11 


3"5#?T ^t *W TTsq-?j% ^TTJTt^r ^T^T 






?pjr ^T 




^ 


^rwt ^tt <r# IsrT^crc 


= + i 




^ 5TTcT:^M ff tteitTT% cW 


= n 


o 








£TFT 







^r-^r^TW ^r?rfq spttctt^ | rrqrfq- ^^pn t*tt | w^t 

^TT^T q^ | % sr*T ^TCJ ^TRT T?cTT | cT^ ^Jr SRTcTT^ qTT^-TTTft^7TW 
^TT1% ^ 3fT STTcTT | ^ tt&ttjt ^T ^ T | ^T^ TTE?TTf qr^T 5TTcT ft 3TT?: 

FTC? ^T^T ^TPT^TT ftcTT | cW ^TcTTT qrFT ^*fi «t » < «l' TSHTT % ^T?FTT 
*TfcTT | Wff% FT^T ^T^T TTtTTTT T^ ^ ^tcTT | I 



"J-T-fto*d 



aprt^ ^mt Jf % * $ ^rft *v *T"f tt *R"mr ^ "Fr stk^t 

"ftTT 3fTT TTT ^3"%^- spsRJTWT trt TOT i 

"f"T"T t h"tcM ^tt "-ftf ^r *t ""--"tt"""^ t-m ""tt"t "ft "-rr"fT i 
tei=« *rft Ro t"t 

,*. "-"-f*T "£t fe~f%==-- "*ft "T^T 

^rwr^ v^ *rft t*t, ^pta % 

.*. "tt"ST"f"T"T KV ""ift t-t " 

T%*retsf==K* T"t 

.'. f^FR"t 3T«T""T ""f"T"TT"T "T""""T "£t t?q-%=1 "Tft W T"T 

. * . ^RT^r^T^r ^tt^r *r "^ "n: 

WWtt TW % "fl""""""T"* ""1^4 ^TT^t % T""fT % ST^TR 
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T?r 


FT5T V^ 














3^ 


"Ts-t x<> 




Xo 






"?<*; 






*Tt?*f x« 


X^ 


XX 


-n 



t° t^o «nffi " wr^t % t# *r *j*fw "fft % ^n^sr *f "Tt "t*t"t fer 
| ^ "fTf%*f> *T"€T^ (Nautical almanac) *r tsr-jT"*""^ f*"^-*""""*% | f 
^rf<"pr *r "tttst f^f^r "p" 1 1 ^r-fe"^T % sr-T^rrc T%-f-m f^ ^nr "^t^t 

*"""*""T f*T"T | I "|^rf^TT 3T"f "*f"£ ^"TTT | TT" "f*T %vT"TT "f"T ^TTT "PTT I ? 

""""t-t%"£T""*r % 3Tp-R "T(f*ir % "*ft *"*TT"f 3TT^ | "3^t ""/"-"""T *"ttf%- 

"tt^rt % £t*""ft |q; "prT^ff *T **"**7t tt ^-*r T"*""fT | % *"*t sttt ""tstt % 

^Tt"TT"T *?t""7" frt%qt % ST^tiR "TFr: TTc^ | jj^ % ""TT"li""tt T "*"fT 

"^R | ftr"j% "T"T"*""t % "tp: t ^t^; spctt Tf ^trtt | i ^"jf%rr ^ 

^ 1-1-1« STT^W | t% irt% TT| "T«n^ ^TTTW "T#T ftf% vHM+< "^?RT 
"PT "HT ^TPTT ^TPT STTT ^ % "^"r-TT^T ^t TprRT "ft "fTFT "tt "PTT 
STMT | I 



^JJTll^ttW % 3PJSTTT TT|' 3>T ^TYnW ^o°A^t I **T % 

spttttt ^r ^ ^tt | tt^ ^-f%3TRr %3f^TK 

<|S\95 t%o ^ ^ ^rsPTt^r f5Rr wrff sTT^sr ^nrc sm^rtw ^?°^v/ 
$e/-«t «tt (^§t 70 w) 1 st ^f *f apnrhr Mt ife 

«ts^ ^t *nFrf% *r <w for «tt^t <rfw §f 
^Tt%q; fVr if wtrt ?pt sfe ^tt 1 ?^r%r srre*rt ^tw 

= 35' U" 
=^r°«o' ^TT^cn: ^ 

^1% | f% «4trd4P«rd ^T ^^r f%^RT % t^T tV§ *f 

cpT arpt «TT I ^TTWtt 5JftfMftRT % ST^TTT TTg StWsT 

<\^o°m'x I ^r ^-f%^Frr % *r*r-fa?§ *r TTg^rr tfpmr <Ro 

^TTT 1 TT| % ^ft «ftTT?r % ^TTT ^T 9K STPHTT TT^T ~*T ^FT% 

^ ^ TcfT ^mr t% tt| ¥t Tf% ^r wT^pt ^pt ^r ^r-tto^r % 

3T^TTT ftWTT |3TT fl^T ^TOT *T fW?TT fw | I 

^RiRT ^T ^T WZ ^^RT ^-(^MI^HIT 3*?' 

TT§ ^lhdl^K «Ro°<h'h 
TTf *t ^TT 3>7 SP^TT <i^ ^',* 
^nrfw 3WT 53ftfWira- % ST^TTT ^RT ^T M<W C^TT 

|?T%v°^o'%Tt% ^-t%^T^r *f f^rar | 1 ^^tt ^t ^rtw^? 
^rf%^" yi <t±i 1 

_^t f ^xwt ^ ^''* 



tt^t tt#^ ^ 3fk ^r^RT^: % ^tt^t ^ ir^r ^ % ^r^r 



— 



=* wft tst 

^rtsnr ^r^r f>s£rfcT ^rfr ^ <t?t 

f^ttr= — - (—S LL 

J { ^' oV9X ^*** } 

^T"^ 

^rftrq; 'amT s%rt ft«rftr ^r?r=tf ^rft b <tst % ^jtspt 

^r. tw 

^t%ttrt ^prt— 3 Jrsimter % ^ttp^ 

=FT5T ^r^r — i ^ 

tV^[ sr^ ^t^tt 1 1% «i ^rfT *i 5 T?r TSTOter *r qr^r wr 
t^t f*r% |tt m #§tt 3r *fr f?r% | : — 

wi\ q^r 

*w ^t^t — <t t 5 

*FT9ft ^r ^9TRR +1 <} 3 



TTWt TTT <9IM< +^ <H 

^TW *J4fl+<U| - o <\<\ 



tct^tw *t *ts*t ) 

TTtcTcT^ ) VK 



^nrw ^t 3ttt^t I ^ 



t%JTt ^TW V V* 

wt smr stsNtm *r sr^r fs«rftT ^tw ^ftf% *r ^rert % ^tt^t st 
XK ^rft q^r tt ^ ttst ^ttt i 

W ^ f*T5 ftcTT | fo ^t-feFcT % TT§ % ^ttTtST ^Tf 

tt| ^t Jr*n*r ^rrirtw smtr %■ ^strt ?t^t ^t 3tr**t ar^r ^t^tt 
% tro? ^t ^rrar | i ^r ^tctt ?t stft <recTT 1 1% ^t-Hh^i^ if 

TTg ^T ^T^ ^T^T STp" 3pp- 1 l ^PTTt 3T*t$TT S|PT/r 3TTT ST1<-+<RT2T % 
STpTT TTf ^t WTT ST§cT Sp" | 3TTT ^"ptcTT % 3fcT | I 

^ q^r «rcraw w | t% ^t % fw$ ^t sttt 

=^*TT % ^FT, fw, |TTt, TT ^TT^TTt fsTcnft ^S*F ^t IT|<JFFTW 

^cPTT |t ^ STTct | I ^ *ft fe^FTT *r*TT | fp ^-tTOW % ST^^TK 

sttt ^ft Tf% r^H^R ^rxfe fH«M <) | ^ | i *rfe ^r ^rtt 

t¥^TT ^^TfoRT % Spjg-R fw ^TPT cft % SIWST^M 3TTT I^TcT fe 

^TW ^ f © *ft 3pcTT ?T Tf TT I ^rt%^ ^T ^ ^T TT^T ^RT ^T f5 ^nTT 



^prt^ra- *r fe ^t 1 1 ^t ^prrsrm spt <rft ^h^kI ^tt% % fwz q^ 
str^I ^pr^^tr^ ^mmj fr fsrcr*r st##t ^to^T 

T5T-TR^T ^TOTT^T ^t tf % | itrt TOT ij" T^ 3TSR | t% ^T 3TT% i^VTt 

*f s^r, *r^t?rt?r, ^r^r, tt^t, prfe ^t tjptt *tt% % t%^ tpt^w 
^rt t ^ |tr ^rto t^tt % 3nf«rrr ^r tt^ t%SRft % wto? 

^T *T 3*T I 

*rsrr Sr ^ f^TM ^wrr t% ^Trf^ffw % spprrT ^r s^>t 







TT% 








<faf<H Tt?r 




^ f^r tt% 








Tf~T <HMH 




^5" TT*T ?H«H 








^stt tsrrsr 
















-^s 5I< ^tK 




5rTxT:*W ^ sFTf% 





^ T^T ^cPTRT *TTT I fer STWSTT if f+TWT WT | I f^TWT 
% ^TT^T TTT TTf 3TTT ^RT % ^TTTTWT Jj" *TT «FT 3RTT fft ^TTiHTT I ^T 
^^Tff *T qf\ ^t TOTT ^TR cft TTt>^ T^fFT if TTT |TT WT $T 

^ ZTT ^ TT ^T 3RTT T^ ^TRTT | I ^TTW ^ | t% 3^TT ^ 3TTT 

•^khi ^t iiw ft *tt wr | ^-f^ ?j$t *pttt % t>r% ^r^rr t^tt 

^ft ^t T% STW, ^TRTWJT, ^*TTTT TTTT TT ^TTT ^PT TTT %TT ^Tt^ i 



^ft % *TC ^ft TW ^TT fa f%cT £^ % 

$ ^^rnTT *FTT | I ^TT ^ *T WTT ^T f^TK ""TfcF ft «TTWT ^ 

"PT9T 3"ffa "fft$T ^T^T % "CJS ^pff # WTT — 

^ft % tsrtr, 3TT^nr artr w ^ft 3>t ^htt strw^ | i 

STT^T^R % f^Ttr ^TTT dlc+lf-14> ""f"Tf"cT 3TTT OTM ^TPT^T ^TT^ I 

s^n: ^twrt t"tt | fo f^r# * *rft q^r | fa""# ^s*tt 
smr V*'** ^rtt | wffe tott ^t ^ »rt% 1 1 

t^w ^?TT ""pt Tf% 

^rr wt^t^T "tmt ^rm *r ^o ^'-^ 

." . "FT9T 3"T""T ir TTf *T TOHT ""FT SPcK ^^ ^' 
*ft$T TOT f TTf *t "^TT ^T 3RR 

P „ ^tt ^i^^ ^' 

WI + lNM ^ STC ^TT= r— r 

_^T "<°£' ^TT 

.". ^«l+ir^*' ^ ?rr ^i*'* 

*v r ^TT ^TT T^ "^' 



.\"fft^rf^ ^ 5R=^ 



mf^rf?r^ ^sf stift *r>rt9T=^^o ^ ^ 

^TT T^R TTt^T^RT ^ ^FPT ^Tf5T= 3^ ° 

*T?hlTtSR> ^ ^SiRT sFTfcr *En=z**n ^°^3 r ^TT ^o°^'*K 

.* .*tszpt sPTt>r= <i v v stsrw 
^ -prertorc ^rt^T ^ % 3r^rrc | i qfk ^ t*tct ^ttT frt cTt 

1° *f ^Rr^TRT mt ftfcT *T ^TT ?RT ^TT^T, 5ft f^TR WT *T *T|t ^Tf 

^t ^Tdt 1 1 

I^t 5R>R ^>5mt5R> =5FS *TRTT 5Frfc"T= <^ ° ^f^T 

= Y "TcTC 

„ sr^ sFTfcr— T* ^ 3fsr*r 

• ^TT ^T ^TcT^M WT^ % t^PT, T^ ?Ft ^T JRRTM ^TPRT TfcTT 
| I *TS*TTfT, W T fT ^T*ftrR ItT TT T^TT | sfk TST TTfe ^T^T *f ?ft 
^ f5TfcT3T % ^TOTtTT ffT TT W | ^T^pr TS^TT # WTT 3FT %^ 
TS^ TTfcT if St^ ^PTTtTT ItT TT T^cTT I ^fff% *$sft ^t ^RT ^T 

%^r^#^rst^ i=;o tt ^r 1 1 ^rt^nr TSTTTt^* ^r "j 2 ^ ^t ^htt 

% te" ^T ^TcT^M ^T-T ^tcTT | I q^ ^PT f?RT ^PT fa ^TST^M TS^T 

TTTS" ST t^cT^T Tĕj% ^TT Tti | cft ^ *Tvf ^r ft STPTr ^TT ^RkTT | fo ^T^T^T^T 
$f T«3T ^t SPTT % %?S ^T ^TcT^T f%cFTT ^# "TT TT^sT | I ^^T^T % 
W ^RT gscft # ^pTT % ^cT TRT TfcTT | 3TTT ^ TMT ^t TqcTT | 

t% ^tt f ^t ^nrr ^ f^cr?r stctt tt | ^rtwTT ^g^r ^r jtct^t^t 
^r^r ^t ^trt ^rr ^t^cTt | i 

wft T^r 

^mf*rc? fT t>t ^t^m = <i <\<\ 

TSJTT TTcT: ^T^T rT TST TffcT cT^ = V?«. o 



^il^«U(~™ 



^iff~%~~Tfa<~ = n 

~ f ~ *f ~#?~" ~ = 
WT TTfa tf ~ % ~ ST~?T ~ ~PT = o <^ 

"f^~ 5ft ~5 ~T ~J ~T | "T% 3T~~ ~3T~?T % W 
spt ~*TT % %~ ~ ~^~ V$ ""=V^ 3|— | 3T«rf>T ~3T % 
% ~ ~~ ^ <~ ~ ~2?t "~ sTf "TtrTC "T " 3TT 

~%tt i 

^rft 

~ f" *T *ff ~ ~ ~ HT = «1=: 

-™ ttTst ~ ~pt «= J^___ 

*T~ ™f*T % ~XT~ Tft«T ~ ~PT 5 

~rfa~ ^~~fc~ ~ft «pt ~rtt % %~ " ~ ~?r £ _ ft vs q~ 
— w ~ • ~r 3~ 1 1 

~" ~ ^~rr | f~ ~sf ~™ % ~rc ~tt%~ ~ ?T"t*rf~ ~t | ? 
Tfrr~~ «pim* - ^ ~ ^iw 

~~~ = <^o o 

/.~ 9r~f*r~ ~"T%~ ~ ^rrnt^r ^^ ^'-^ 
^~t~ wf~ = ^ ^'-^ 

. ■ _ ^rw % — rq- ~- r xf — r — 3f— — ^ ° 

~~TT f%f ~T~ *f ~^FT #: f~ f~" £ ~ft~ % ~~ 

^RT ~f~ I T ~~ T $~ ~f~ Jf | f^Ri% ?f~ ^ ~~~ ** | 

~r^f~rf%— ™~#~ ~ ~t ~ ~ t~ = 1°** ~' 

~tf£~ § — i ~T ~ ~~ <Tf~~ ^t afTT — ^o "~ 

S~T ~f^~ ^~T ~ ~~T~ a~ 



°> . JTd^M ^ f^ ^ ~~*T3ff ~^T ^TT ^qfffT 

5TSq- ^r^r — sf— ^ — — 53ff |t t^T "^TT |, ^^t ~5 



^T-t%SRT 



f^rsf m ^it v^ q?r $r *rt% ±= v'-k 

% *S *PT 3TcK = «^0° 

.'.Kt^Tto^^T^S; ^T ^TPTilT ss^ ^'-^ 

=#5*17 ^T STTTTCT ss^^e;'-* 
" ^WT^ St *PT 1 o 

^tt$ ?ft $5hrq; ^ o srg ^rit i 

^^TT^S" *T ^T^RT 5fcR 3flT = ^o 3T§ 

^sHTT ^t *qW*t>T ^TT =^ RK°^o'XFT^ ^ ^'^ 

= '°;W 

, .m^r?fft =*nr9T = \3°V 

<m ^ ^ srarwT (t) £ snjsrc, 
• jtctw ^Pdvrii r=(^n v^'— ^t vs°^') spt^r ^ ^o'^>stt 

L\**rarTOfrfr ?rcTT¥r=^ K^ 

^gr 

^tt ^°^i' X^n^X°\o f 



^tt snn= 



4-rU^X*V^V 



/.3T?TT=»^ *v' 

3TTT 3tR *T „ ^^H^ ^ 

=#^TT =rfc°!0?'x**rc 
= • o ^ o ^ 

*PTsfter jrerrcr = °, ° v? *' 

^TT (3TT5TWT) 



.^TT ^°^</ ^TT Q °V*' 



^TT T* ^' 



:=° < m 



/.STT^ST^T^o^W^ ^tK 

3FFmr ^°vo' 
^Tw^rr^T ^STrr ^r mt& 

^TTTrW ^o°^-!( 

^ £o° sft?it *r ^srr ^r srrc^ wt*mr k ^tcrr | ftra^t 
*nt% ^ttt $tft t i^rRrq srnr^^r *ft ^rn: ^ttt i 

^TT ^^°^^X^?TT ^°°$''X 
S*TT ( 3TrJPT^^T ) = -7—7--— 5 ■ , 

,\ 3Tm^nT=T=; ^v' sst 
^reteT^hr *$^r = °;s ^'-{-o ^' 



= (^TT X3°tf R' — ^TT ^s') ^TT ^a°Ro' #htt w' 

.*. *ftw*P!?r ^rturss^K*^' 

^TT 

= + -n^X'\?^tf 

=*n<n3 

q-f^rr f5fr| & ^TSTT ^T ^ST^T^T fe*RT=3o tfX' 

m (^3^t)=3tttt ^tferr x mx^T 
=^tt ^o°n'^ 

=*'=;K£*x^n^ 

= <}*c;t;<{\3 

wrto-crr ^t ^rm= ^ • ^ 

sjtt^^o'3-tt ^°<j' 

( )= ^TT 

X '=^0 
*_-\_o^ 

3Tt^wt=^^°kk' ^t^t 



Wt WR ^RT^T, ^ 3frc ^Nt<?R ^ff % 5TT% 

^^nrr' sttt ^ fWf % itpt ^tt^t *ft ftw 

^ ^Rrr ^t^jt ?ft forr ^rmr t 

% *r sm?: ^i^um^k sim «rte^n: «pt f%5TRHT*zr hitto 



^7f srFR % i s?ffo 5 — #5PT ^PT 3i«3K*«i % 

^RT^TRT fa^TT ^T^TT I S*ffaT ^-«H — ^ ^TT^ % fWT I Mfa> 

— ^ 3f| T ^jtit % ^n; % #r m srtt *r ?rf^^r-^ ^tptt ^trtt 
| , ^ b— frr%-^ftT-^ ^r f>rfo, ^ttt> ^trt ^tt^ i ^7 

<ty_<^ — ^f ttt^T^T % *Pt ^TPT^T 3RTf^nr % fT5T ^T 3^ 
*ft5T^T<7T TW ^?TT ^T^ 1 ] 
?RFT sfk ^Tf%^T 3TWT=T W fKTT |— 

sT^t^HeimsKT^^tr u\\\ 

3j^c|TC— (l) ^ ^fr*FT ^FTTT ft^TT ^ ^TOT- 

<W m W ^TT | I ^ feft **TFT ^T 3rtT STSTtST sftT fasf>T ^TR *t 
^tTT 5fTTf% ^TR C^r | 3T«TT^ *RT *5K*feFP T^TT | ^t% 
^TT-^T ^T ST^TT^* ffaT | I 

^TR^TT^T— W **ffo? % TaPRT argro Ewt* ^T ft*T TOT 

| _rafr 2^ ^ jf ^t^tptt *ptt |fo T«TO*r M^r ^ft stw 

t%WFT <TM % fw ftcTT | I q^ ^T STT^PT % fa*fft ^T =pt T*T ^fotr 
f*TCT fc*T ftr ^ ^T 3TTT 3T^T «T*fr % *T f*TT |, ^f<T ^ ft 

<pt mfhr st 3Rff *f *ff^r ^ett | i *rfe *r*ra*r ^ 3T# tw ^pt ^rt 

T%5TWfsrerrc % *?fta> V^ if *TRT *HTT | cft WT^T ^ 3$*3T | ^rf^ 
3T^T TO-«FT ^T 3T^ fa?T>T *T*T ft | > ^ ^T TT 1?tf ^ t^PRtT ^ 
^t rft ^Tt^T-^ ^T ^tcTT | I ^ ^TfTT f^TTfeTT f^K^<* 

^r?rptT iRt | (^srt ^^o) i ^r-^sr % ?f ift «iff ^t^tttt ^tt 

^T t l 



sr^pTC — (^) "T^r s?r>f> if smrmt *rf fc«rfcT *r tor if %w 

^TTWT^^K #?ft 5TfcT ^tcft | 3ftT SR - *T4 f%fsTW *T ^ ^T TT>^T ^TcTT 

| cnr ^r^ ^*rr ^frTTt^r-#^T ^Tctt | ^r^t ^rf ^r # ^trtt | i 

<T«T qgff!HTStfa: $*tfcf#3mgt«T: I 

cTOT *T«l*r5T q«itt^t^ ( 

cTc^^3«T$rcfqf*lt r^rtdWW 

*cTT*n*cF*ftaT wisTn^r^ i 

*TCUT3H3ins?iT*m tasHTOT <T»?W tlKll 

^TijT^Tcr: srWr s*£<t: focT: «r* i 

clfc^3lTT3l4fa?§WTS*T?r n^r ?*lfcT: 11511 

ST/J^R — (3) T^WM apTT^ 3TTTFTFTT % 3f^FT ^T ?ro ^h: 
% (tTTST %) ^SPTT^arT ^TH ^T ^T l U^* l fcd ^TT % 

tjtjTT 3"RW ^t ^TT 37 ^gTTW- ^ rd^T *t *TFT 

qr «rt ^rtssr srrat | ^r ^^r qr ^tj^t f i (v) T^r ^rt if wft 

% ^TT^att *T T^T |TT % sr^TR TS^T^T 3T^T ^T^T 5T«T ^H^< 

sftt% ^ss pth % 3r§mr *r srte t ?rt% #f i few4 tr^r ^t 
ff 1 *rfe fe?m? ffrvr ^t dr. sptT^t- sttt ^r^mr ^r st^tt torsr i (x) 3frf?r 

TT W^H *T ^ T f ^ 3TT% ^ft *TW 37T ^RT | I ^jt ^t ^TT ^t *Tsq- 
^TT | | ^irjJTT *PT ^TWT ^WT ^"H4n?I f%^TT WT 

^ srtr ^rtssr ^t ^t4 ^ i (\) sttt ^ntw ^t *m ^tt % *t4 *r sfft: 

5Tq ^ T sppj^ f^^T% l <H^r t>T^T^% ^t 5fT 3TRTT | ^t ipr-StT ^ld T 

1 1 ^3F^r % 3*4 ^t t%^tt % ^"4 % ^tt ^t^^r fT^Fr% ?r ^rt 3TTcrr | 

Wf *TT frarfcT I I 

fefT?T^T^T~^r ^tr ?RT>Ff if ^rt toT ^mtt »rf | ^r# 
^rqfTT twta; ^ ^ 1 ^-^^^ ^f srs^t crr^ ^wt4T mt 1 1 ^rt 

SSTH % f^l" V9'5 ^tcTT | f?F TSiT «Ft WrTt>cr art^ % 

3r^w ^t srt^rr ^rf^r 3ttr ^ptt ^rt^' t ^t t^mrt ^"^1% 
^t Ttt% ^t | ^rt qj<s3 ^^k-^^^ $ «icHi4l T4t 1 1 

^FT ^>T 3T4 *rm ^T ^TIRT ^rf^ I \ 
q%«m«|ltd^«lf ynt?T 3ff3WT ^ 



t^stbwt 5T«i snwwi^t»fe»ivi(4?piT tn;n 

ar^TC — (^) m % ^nw % ^r^m ^ ^tt ^ ^t^t 3ttx 
*lfe*n *t ^rf% ^ ^rc^t 1 1 TTf>r ^tt % *Pt ^rt% ^ft ^rNr 

*TTT TT 3ft STTcTT | #5 ^ | I (=;) t^^T ^T *t ^t TWcTRT 
fT "^TT | 3% TTOTC *TT t>^rm ^ | I ?*T^T ^TT ^"t #^ ^TTT ^t 

qr *tt ^rrr ^t ^# *tt qt>^T wfW *t 3tt ^tctt 1 1 

tw*T>T ^T | cft <T# ^STT 3ffT 7f>^T | cft qfspPT ^fsFT ^tcTT | I 

Pt#M*iW — ^stT 3frr frt% % ^ ^ ctt ^t | sfr %M ^rNr 

*f ^TWTT *T$" | I qT?f ^% ^fFFT ^T ttfcT *P^t | I3T>P> fcf ^TT^ %~ 

g^M *r ^tcrt ftt% ^d^i4t T^t | ^rr 1 1 ^r ^tet tTf% *f t^t^t 
% ^rtsr ^t ^r f^wt?r ^ ^t ?^rr?r t>ptt *ptt | ^fft% ^ ^tm *f 
^r ^nr 3pK t^tt 1 1 ^rct ^^rar stt ^rot 1. 1 

t^-Pmr % ^T 3ffT ^^TT ^T ^>IW ^ĕpf 3TPPT ^t ^t 

frf% «kMi41 *mt | ^nrt wrfrr ^ty^iPsr^TT ^ srk qj*s 
§ o «(-v o ^ $r ^rFt> Tf 1 1 

warciT^Tfg% fa«^m?nfa?itsri^ i 

st^t^ — (S) f^?T^T % r *fmt?r % ^4 ^t ^rprrer 3rfu^ ^t cfr 

^T fsT?T>T 3T*T % ^ T^TT I Wf%^ ^pf 3TTT ^?RT % STTTTCr STSPTT % 

3fcR ^t sttn^.i % sr^T^r % srenFTT ^rf^r i jtt> fi niVHH ' % 
«TtTtw tt ^tt ^tntw ^tr ^t # ^ 3ttt ^^ttt % wtrt^r ^rt" % 3fcR 

^t snTT^TT % 3J*d'^H if ^TT ^^rr I STTT^PTT % 3f=r^T ^tW 
^R^T W T^TT *IH>K TT ^ft 3TRTT | 3^ ^>| i VI ^HH - 

^R^T-snTT^TT ¥T 3RT:^M ^TT | I W t 3TTT =^TT % WRTT 
% 3T>R ^t ^ttT» Ktt^T ?T TfX fd°hl^ 3TTT ^TT % ^TR^T ^IR M^H^HM ' 

mm t sfrf , ^rt% i w% ^rt wr 3tt% ^wr f%r ^r^r f%^T% 3fhc ^pt 
«f> i i*r wk ^t 3^rw ^ ^> ^ ^ra - f% w t^rr 

«tpt 3Tsrfg; ^t^t ^t 5^: 5^: ^ptt ^pt^ qx 3tttff5tftt 
gfr 3tt% ^rt q^r 3Tm «rr ^ ^ ^ft ^tt ^rt^ 1 ^rr % 

?npr ^T ^SJRTRr 5IW ^tdT 1 1 



r — — tt tjrt artg^ ^r^r 5rRrt|%rT|^r 
«tct^ptt ~rr | (^rr^ ^s) i f^r *ttt tt tf sttt: q^ ^ ^rr 
kttiw % ^rtw % stft ft ^rrar | sgt — pt mrwn m^m 
1 1 w%f Tfw f*rs sprr^T^r ^ 1 1 ^ ^ ^ ^ 

5TR fPTr | rT^ ^TTT W^T % ^TT^T sfk ĕT^ 3rTT % T^T 

^t ^ % s*gg- ^rra-r | wf^ f%^r <frrt ~ *rrrer tot ^Tctt | 

— T~ |t T^T T-T e£ 3PTT— ~ T *T 3f <r ^TrTT | I Wt ^ % ^ t 

*TTWf%£ 3TTTRT 7T <FR?T ^Ft ^T ^T *TTT | I 5T%=pr ^T 
f^ ~* ?T Tf-S*T ^tcTT | cT«T T TfW%S 3T*T^Tt— ^T?T *f *t\ 
^3T % ~ ~ f ^ ^sT TfrTT *?rtf% ?T^T % ^TTW ~ 5 Tf^9*T ^t 3fft 
^T^Ti TpTT | i ^T%rr ^T *TTT facRT ^«PT ^tcTT | ^cRT ^ ^ ~ ~ 
snTT^TRT ~*T fTcTT | 53Tt*~ ~ t T 5ftf % *T ~ 6£ 3PTp— ~ ^tcft | I 

^^q5^3f^m^"t^sq^^RT7T^T: l 
fclf«TWTf^3^T «Rctt *T3ST ?nScRfcT^ |i?o|| 
**&™^cTfcTf cTT^ ^%5TS^%: TieHT I 

st"it fasq*TT ^™bt ^a^—reg— 1 1 n n 

TOT^TT9~m3*llT f?*STaT 3fsT<»itccT?T I 

f~?n^ %?§f3r&qgw cn Grc$rfijcn*~iT 1 1 ? ^ 1 1 

3r~r~— ( v) ^~t 3tY* — r %t *rs— r tt^ Trrlnrt % bt— ; %t 

TT ~ TT ~ T~ ~ %t ~~-^W-f— ~ ' ^W^I^T 

<sft ^rfcsr arrMt ^fr 3r~ -r% — ~ — r | i (<n) 3T~r T ^stt %t 
"tt *r *ttt ^ «ft wfer ^Trfr | ^ frcft | ^mr ^t^t ^t * £ 

% 15T 5W?T %t f^TT ^TTT ^% TT ^TT ^rfs?T 3TTcft | ^ vrt% 1 1 
(^) 5T% TTS^T ^t T>WT % 3T5TTR ^?TT ^TT <Tf$TW feFTT ^ ^tcTT |, BT^ 
^Tt> q-E?THTT =Ft f^TT ^ffcRr ^ ^5TW t>WT | cft ^t% %t f^TT wt ^TW 
^TTt srtT JT^ ^TT ¥t t>?TT ^-^^t>cT^ % | cft ^TtMt t>5TT ^tTC 
^tt 1 qf> ^TT % 3ftT ?TMT ^t fc?TR ^ ft | cft ^ ^TT 

sfk fm ft cft ^ptt =*rf^T i ^ T ^ ^ sft stt% ^ ?rfcT ^fcr- 

^~WK qr f^T | I 

t^rpT^T — 3ftm mwi ^T ^TR I 

afir_(5??L^ TfcT-g?T ^t fr%TT »1%) X^&T 



\3o f?TWT 

JT|T ^ S*TT?T WTT ^ff cr fV j^JiTT ^ ^ ^TT % ^HTPT ^Kft | I 
zrt> ff$TT 3PTT^ tW"#T^T % ^TcTtW ^TT "STRcitT ftfa ST f<TSft ^Tmt 

*T*ft f^TT *r wtt %t snw+dr Tf*rt tt^ *rfe ^pstt ^t tft stt^t- 
^t ^t ^r^gp: ^rw^ fw *t ft %r %t f^wr ^r *tft 
^t ^tttt i 

t^r^rrtar?: % t*3 « o\s *f rrt% ^r tth ^ t%5 f%nT *ttt | — 

%T=fST ^TT ĕTT ^t^TT ST — T5T %t^TT "<aT ^TT 3T ^T^TT ^ 

% f*T^ *f % TTTT W^T % f?P7, t>T, t%^TFT ^ 

% ^rtpjt % f^r ^r sttt ^ % % frq; *r ^t T^mm % f^rr ^ TTT% 

*TT ST^T % *TTT ^STT ^T 3T^T 3T 3fcT ^T ^trTT | *rfe 
3f?T ^ET *TFT t>RT ^PT cft ^TT W ^ 3rfc ^t^TT 9T %t STR^T 
s£t T*TT % STp-R 1 TT^PTT Tf*TT i ^ft ^TT *f 

^T=fT ^TT 

^T I ST^ TTT <=fsFr sfft fa*T>T vFT % ^RTTW ^t ^TT ^TT fFSTT *T ^WT 
^TrT <TC ^ 3TTST | ^t 5Tf% | I *?fto Jr JT^t ^TTcT 3RT<?mTt *pft | » 
^TT il^l % ^ 3TTT ^*TT ^TT %t q"fM ^T STPT 3TFT¥W | *TT% 
^?T 5TtM % SRT^ % ^TR ^t ^TTT %t *Trt$T ?TT% ^ft | wf%^ ^T 3TTT 

^^ttt %t Tt%qr % 3Tcn: % ^srr %t t*tt %t ^t ttt | i 5^ v o 5 

$f ^ ^TWTTT TTT I t>» ^ TTT W^T ^T^t tt%^ TT% ^T T-^f WTT 
^tcTT | ^rt>TCr ^sp^lTT ^T ^Fr^T T^T ^T^T ^4 ^rt^ ^STT ^t itW ^T 
TTtW ={TT T^^t ^TPT TT^TT T?TT | I W ^TT ^ ^rt^ ^t WTf% fe 

^rt 1 1 3& 1 1% ^¥ sr^R ^rt ?r% t%^^ft | ?«r^ | i ^rr- 
^f^ ^t ^tpt % Mq ^ g;?r ^rnr wptt ^rf^^ ^rt ^3 v $f 

ftrs f^TT T^TT | I 

T c^^ : ^ĕrtcp jf 7rf% ^tpt^t spt ^t |^rft frfort ^r^ptt ^nft | ^ 
q^ft |t ftt% % ^t | 1 ^^tt 3fk ^ tffpp ftt%qt ^T 

3r?cn:=^^o^ - y^'-^=^B^-^ 1 ^$fm p?f ^ ^ '■trw— ^'^ = v £ 
^^^r % 1 Tf% ttpt %t q^r ^ ^ ^^ttP^t ff^TT ^tpt rft 



tTkT= — ^ — ~ 



~ , sr c T 



__ _"___ 

~t ftqfafas5Tsro~sj' * s«itf3" i 
sraw — ?imt— ~if* fg«rftff" n^n 

-_(<^) *r~ 3 ~ ^ "~ "f~^ 3 "~f 

tt| frt% % 3T"rt t^icw, fo~M, ~J, ~t*t a~ antte "rrts 
^ptty— t ? ~Tt~ *rt~" ~nft ~ — t ^rf— i "*r ^rt fc~r?r, 
flr~T«r srT^t % tt"? ft~ ra, ~ "^r | i 

t^TPT — T — T 3TTT ^ ^ f~ T % "C ^ ~f *T ~~ 

^ ~ — *t ~rt | f~ ~ ~ s ~*t #V t~ r "~f 1 i wrt% 

— x "~ T — 3TTT " ~T ^TT |, #*T jt ^T ~°T *t 

— — r ~~ ate ^ ~5 | i 3ftr e>t~ " 3" ~ ~r ~ s 

5T" *T *TT | 1 

f^?c|sit^Tf«r^snigf^*"iT55i*35f ": i 
~T*t«it"* m&i a~;"f"T?a~ ii*vn 
~j~T%sfq? *"n^ "~«i sfe i 
Wtr~; *~ * ^ "*re gf"#" HSKii 

cRT ^»ft«lt9RE& I* "~*t H**T I 

§f"T?~5T ^itsTT naa?^^^^ ii^ii 

~|3?T *~W ~*#~T ! 

ftqfa*% n>— : f~3ta[fa n*oii 

3pF"~ — (<ttf) 3*fta 5 % 3T~c^f *t sft ~W~~~: 

stt% — ^ % 3~t r t£ 3tt% — ?fjt ~t~ ~r^r~ t — afft 
5fr— - Tft^~T^r ~^t i f" "#~?r ^ Tfr~PT^r % *r>rm ~ ~ ~r~ 
— ^-t— % — — — f— r % *r~ *t ~tt ft~% i 



TT^T T^T W?T if ^t 3Tarfg; ?rfe TT^T «PTO if =PT 
^TtTm iWHT % WTRT 3Tfe" ^t cft ?7WM T^T ^f«PT *TSTT>T?T % 

«f *T 3Tf£R? ?ftTT 3TTT *ften>T*r ^T <T5PT TTSiRTTW % ^T^T *t T^ ^TTT I 
TT^ TT^T Tt^T ^TT^T if ^t spTt^ T^T ^j^ Jf ft ^T ^TTTST f^^t>T 

?t*t % ^rtrrsr & tt*t frt cft ^t^t ^r TTTTrrT s?r£' sft *r ^tTr sr^rtg; ^tst- 
^r^r ^t w*r TSTO^r ^ ^f«nr ?t ^tt 3fk irtsr^M ^r ^r^r ^st^rt 
t? ^srr *t artsRj ^trr i 

(<\%) ^trr c[jjrT3fT *f sr^ =tt| ft*f sfk *fter t# # (r ^r| 
Tfcs*r ^rr^r *f, w *?fre> ^ sr^rn: tr^r^r |q ^ipff tt shtr t>t tut- 
t^Tcrsr sftr *w-t>«re*rsr if ^rt^n: ^r^ t^rt ^tttt ^rf|ft i tt^ 

WtTT Jf |TT TTTT TV TTTTTcr ^TT ^t ST^ Tf> T^hRT?r if *TW- 

^ttsr» ^r^T jtst^t^ ^r^r ^r ^t 3ffc *ften>Tt5R> «r^r st e^hiR-h 
w^r *r sTrerc. ar«r^T tt>^t t^tht if stw^tRt^ «far srswRw ^f^r 
% stPcrt 3fr?: iftett.ir«i+ ^r^r tst^tRt^ #spr *r ^pt fft cft ^vt' ^rtrr 
3Tp-n: stih spttt ^rr ftst tt *fter % tortt ^r^r ctst *t*3: 

t^«r^ ancrr 1 1 

(^) ?T?t, *TST afK *fr$T <tM T^r ft ^TM ^^T^^TTtTJ 

sf«rrf ^r tr^^r 3>r ^ttttj fsf>TT *p7»ft =rrf^q i tt^ ^nr ^ttm 
st^: wr ^r^; ?w Jf stt^t *tst ^ t>tft $f ft 3ftT Tft§r ^ 
^nw ^rsr ^r?r 3fk ^rsr^r^r ^ #^ff ?pt 3t«ttt tst 3^-?: *ftsr t^tw t^ 
■#^ft ^ft orr? ^j. 3tt^-3tt^ f&mi «rts- ^?rr ^rt^ i ^ft srttt ^t^: 
t> w troM *ft ^PPrr ^rf^ i 

ferpT WP^T. — ^ ^T^: | % £f wr^r ^ 3T5?tr sttit |it 
3T^rr^TRr^T^r Jf ^ ^ g^t srk ^^rr $ ^rr 

3TT^ | % FT?T^r^ 3T^T Tft^M ^ ^ f*TvT ^trT | Wf% FT5T afk T>^T 

f ^t ^«#t 3f>T ^-j^t ^t ^r^r t% # ^ttw ^ Tcrr^r f^Tvr 
| 3itt ^T^rrtor^ 5f f?^"^TTr ttt | % #^r tt f>mT ^Tctt | 
3T^ tt^ ^Tcrrw 3rfsr^ ft cft ?f ^ft srto ^rr | 3fhc ^tctrt ttt fr cft 
<f*FT ^ft ^tt ^tcrr | (2*5 353)1 wfrr ^«t' 9^ ^ ^TTr^r 3(tt wt^r- 

TH"W % #^T ^TTTT ^t 3TN^+dT ^TTTt TTt | 3ffT Trs^RTT^ % 

3FcTT ^TRT T^t ^T^rTTT TTT | I 3~f> FT5T 3fr7; ^t^- ^ff T^TT^T if ^t 

3T«rtg; fe^ft^T tt 3tr ^ T|^r t(t ^r^r ttt sftT ^rt^r ^t ^tr cft 



ii i r ii. .i-i.i. r- 



^ FT*£ | f% mf ^ *T*FT ^T *TT TcriST *TW|+H ^ ^ JTT 

=?F£TT % ^TcTt^T *t 3Tt%RT ffFTT 3TR TpT^r % WT =FT ^tTT Wtf% fcTWt*FT- 
?FT ft fsrfcF5T % smT^tT ^T ^TSRt ^Nr fFf | 3fK ^T 
^TT TT sFW: ^JScT 3|Tct | 3T«Tf^ ^FfTT TcTTCT ^T fTcTT ^TcTT | WT%^ 
W3T%M ^T ^cTRT TTSWT^T % TclTO *T 3TfSR7 3ftT TtST^M ^T TcTRT TST- 
^ % TcTtST *T =FT |ftcTT | I T^cJ Tfe PT5T 3TTT TtST TFff q"f^PT ^TT^T 
if ^t cft FTW % ^FT ^t 37T ^TrTW WR"^TvT>T «Tcltsr % ^T ^TTT TTST 

^T^rpr Tcrisr ^wFFftT Tdtw ?r 3rftnr ^ttt ^ff% qf^^r ^tt^t t 
tt ^s^t 5ft% ^?RcY *nct | wf%^ ^fft Tcmr ^rr ^tctt | i 

^tw ^ sttt Ts^r^r ?fTTf *tt sft st^r ^rr | ^rcrt ^ ^qw 
% irwr fc*rcznT *f ^ftf% ^ w& FT5f 1%«Tc^r?J sttctt | ^Erft% qf^r *ft 

faWI7 STTcTT | *Tf TST TTW % 5f«FT % 3T^TR ^TT | T^s% *W 

ttm *f *r^r f ^ srto ^tcrT | ^*rfar w% t^rw =*FSTr % f ® 3ffc tt% 
sr^ q^ ^tt 3ftT Tf t *r stst f*3 srrr t^t ^s" q"?crr | mj<$ t?TcTsf 
ttt tft ts" ^wr | i q"^ tst ^tm ^rt 3rq-$rr Ttsr^M 3r (tt ^ri^r if 
^tt % ^rt) ^R - t^tt | wIwt ^r ^trt if sft sfcR ^tcrr | 

?ft TSTT ^TcTST $f ^ftf^ % ^ft^TWt?T ^T^ f^srci[^ 3TRTT | ^ff^ ^ 
m^WMt^T ^f^T ^T ^TcTT | ^ ^JWT ^ # 3TTT ^FTT ?T^f ^TJ^kTT t^TcPTT 
TSq- t <Hd+dl | Wf%^ ^T % ^n=pT cRT T^TT | 3TTT 5ff^Tto> 
f?«Tc3T# *ft 5Tf STTcTT | I 

q"f^r ^rm t w^r % ^tr^ ^-s^r qf^?r q-^r 
| t^rcrcr ^mt ^ % ^r^ an^ Jf f© f^^" ^rrcrr | ^qt% ^r&n 
it^r ^rt^ 5# atR ^tctt | srtT #^r % ^R*r ^tr q-^crr | TTr?ff ^ 

Tt^TT ^t 3TR r 4t ^TT T^T | I Wf ^RW ^T^T ^T TSWr^r 5 TfTcTf%S 

snTT^jrr^cT ^ f® qt5 frcrr | i qT?5 ^*rr ^t ^^rf?r^ 
^sJT^rt^r JTcrrer ^tcrr | wtt% f^ %m ftw ^tctt | 

f ^ qt# ^T^T ^7T *TS?T ^tcTT | 3^^ ^cRt Jf ys^t ^t tf?R> Tf% % 
^Rttt 3T?RT STT^Tt % W ^ 5T^T^ ^ %t TfcT % ^R^ ^"t ^T^t 
^t ^TTct | I WT^lCr qfaas*r ^qr^T if ^T^rt^RT ^f^T Tr5JT^TT>J«P otsR" 
'TcTT^T % 3p4T ^pY % ^R°T ^T ^tcTT | f^FT^T STTO ^ ^tcTT | fMw$T 
^T^TR ^tcTT | % ^ % FTW ?f ^3cFTT t^TR" ^TTcTT f%cFTT 

% TTSWT^T t f^T^ ^TTcTT | 3T9TfcJ % ^FFT ^T^T % ^T ft% 



^-tg^RT 



FT5£ FP?f tf*Tc*TSr «T? ^TcTT | I f*ft *ft$T % *FT/T ^3"*TT ^T ^TcTRT 

*T^Tf*PT>" ?RTP?T ?t 3Tte *fF ^TH % ^R^ TTTST^Tf^ ^«R TS^lRl^ 
*T3R" % 3TtSR7 ^TT | I W%V% ^ ^trTT | fo ^*TT ^ ^ ?p % 

*T"P "^T | ^ft% *ftST % *TR"*T ^TT ^ *t ^ T^T | TT^, 

artlrer #snr % ^ptjt ^ ^t srrerc ^ft% |t ^t^t ^tt | f^ra% t>stt>tt 

^ ^ f^r^ ^t ^TRTT t 3^ ^ t^TET ^ ^TKTT | I 

^T T^TT ^ t%£ | t% ^TW 3TTT *ft$T ^RT "T# ^TT^T *f # 

^TTt ST3T 3ftT TTTST cf>ff qf*BT =PTRT *f iff, 3^ 5*17 ^ TT^T ^T ^PTT 
^9 5ff TOT | 3T«rT?r ^T9T $^ T^T TTt^T f ® %T ^ ^tcTT | I ^CTWCr" 
^f 3f>T TSTfM cT«TT qw 3fk TtST^m % «T^ff ^ ^ft 3T?cTT ^tcTT | 

3f «ffg% *r **t*e t^stc^ ^ttct ^tctt | i stst^t^r* f>reT£ 

spt !T^T % T5q^T?T *f *T SR*TST ?W 3FFT cT^TT TfT^TfT^ ST^ ftsTcW 

?Ft TJ^ % TOW^" Tf «ftpt *t 3Tf2T§T *TT§FT>T?r ITRT | I 

£Tff cPT5 cTT ^ # *rfW $ ^rfsf ^t ^ITT^TT §| I I*R> ^rTTTt WT 
3Tq g*T5T Sf ^ff 3TRTT ^fft% ^TT T^RT 59TT ^t Tf | ^ 5Tf^% ^ 
| I ^# ^PTT^T ^T^TTW^ ^T^T *TeWTf5R> ^f^T % ^rt^* ST^tT^ ^|'(T 
Wffo ^TW^RT ^TRT ^WPTtSR» ^"NT *f 3TftR>" ^tcTT | 3TT< ^f> 

<r£ T>R>Tf5R> ^r^r ttset^t^ srt ^ ^rt^ ^ttt ^^tt | i i^t wrr 

qt«g?F ^TT^T Jf ^^T%^ ?f 5R TSJRTTt^» ^T^T ^ ^T "^TT 3ftT 

mgr ^ i H-i^ ^r^r Ts^Tf^'^f^T ^rt^r arte ^rr 1 1 irt, ?rf? «wl^ 

2TT ^T^cT ^T^T ^t rft 3ftT ^RT | I ^f> ^?Tr Jf f*T TTf% ^ TO"T 

5H7TTT TTTt 3fk ^TR ^ f%[ ^ ^R?TT 3TT3WF ^TT t% 

TR^rt^T ^ $f ^TtST ^ ^tcTT | I "T^^ft ^TT Jf ^t t^TKTT ^tTT t% 

t wr ^>r ferT wnr ^ t^tt | atT^ tt^t ^tpt fet> ^ 
5f tfRr*r ^ ^t ot( i w tar ^ f^rq ^r^rtsrerrc % <»s 
T^, srk spt ^^tt %^ft Tf*ft i ^rft ^r * ^r^r ^ Jf ^ 
t>^n7TT fc ^q1^r % ^htt ^ ^t ^rptt ^rm ^?rr | srtT 

t%cT?r T^ TT^nr ^TT ^RT |3TT I I^T %TT % t%^ ^tt ^^rWf ?TfTWT 

^pfr qf »ft i 

3TST rT^ ^ft f^ ^T *PTT | ^ ^T ^WT % f?TT | 5<T9f 3TTT ^ttST 
tr^T W>Wt 5f ff I Jrf? FRT tT5 ^TRT t ^t 3T>T ^TS^T f^ ^TT^T Jf 3T«T^T WT 
TT^ ^TM 5f ^t 3ftT *ftST ^TT^T Tf rT^ ^T^T 3T>T W<& ^TSt % ^ft 



3T«r^r ^x ttshtm % *N*ff *ft ^ftf% sr ert stt% 3% *tst l^r^ra 1 *f 
^tt ^Tt^r ^ft% ^rt ^tt Jf sr^r *ft«t ^pr *r? ^tott i *tft sft fo 

?T3T «J5 ^TT^T 3f 3fk TST ^TTW 5f g 3TT I ^ FT^ | t% ^TT 

if ¥f°T ^T *TS2T ^>TcT qfs^T *N*T % ^HTT f ® *f fffrTT 3T«TT^ ^TT 

$j ^r^ % ^htt ^ % grg^ f® ^ *r 3tt%^t i tt^ stst % wr 

ttf ^T T# spt afk ^TT ^T^TT *T3T ftf T^T ^t ^t ^fIW I T^T ^RT 
^ T^T ^T TSWM f ® TT# ^5 srTTTT 3TTT f ^ ^KT fr *W ^T^T fW 
q^f M ^Tf%T FT?f *T TST ^PToT cT^ ^T S*PT ^ff ^TTTT" *T 

1 ^srt ^tt Sf artr w^ifw$ ^f^ff % qtr w&m fc«rcw 

if 5fYf % *T $ =PTt^rf^ f?TOT sTTcT ^TT TT^ JTT^T^RT ¥1^ 

f^q-# M ^t?ff ^T brtc ^t tott f>TcW *f art^tt ^TTT ^ftf>r 
wr *ft*t 3ttt *ftsr ^ ^ff <Tfas*r ^rr^r * if ^t %^ stst fr <J# ^rrsr 

if ^TT I TT^ 3ffc *TS*T <f>TT T# ^TT^T if ft 3TTT *ftST Tt^T 

^THT if ^t cft FRf*FTf5R> FT"S£ T^^TcTt % f^t *fa?tt % ^t *TS*T 

t^rsrsr if ^tt^TT ^ttt srk m$r^rf%^ *w ^tr^ % W 5f^ff ^ 
jfr*r % ithtt f%«RW t ^rr^rr ^TT I 

«ft Ttt% ^rw 3fk Tft^r ^T^r ^tr^ % fwz ^r^TRt *nfr | 
^ft ftt% % grrrt^T stYt ^tt^r ^ff ^t sft ^ptt ^rt^rr 1 

^^i^ <m -^ntt % f^T% ^ ^^^^ t>o % irn-f^n stttt^t 

% ^T ^T^T ^t T^T — 
^t-fe^T^r % 3R^R — 

T^T^T foT %^T, ^STTT, ^ ^T| ^t ^.^PTT 

^Tt^cr 1 ^f^T % 3TTt*r % ^r fer cr^r ^t st^tt srmr srr^w | 1 
^rf^r *T <\$*<\ fk° «rr^irt tTw ^ ^^^^^^'^^^ f^r 
^ 1 1 ^ n^^<i ^t «rmt tRtt^ct w 15^^ ^ ^ % stttt^- 

^TRT cT^ ^T^ TTHT ftct | ^PfftV W ^ if ^t| TT^TRW ^Tfr 
t 1 ^ ^t^T^T ^i^-K^o^^^ ^TT^T tVft % ^TTT ^tcTT | I 

T^^H^t^T^TT <jtVTRr cT^ ^W^K^m^ 

<^\3 ^r? ttrt = ^ ^' ^ f^" 

STTSTT ^t? TT^T ■=* ^VfV3^^ ^ f^~ 

^t^T^r ^a^^^t ^rr^t ^titt^tct^ *ie:^^o^^oc;5 

f^T ^t ^TSiTTTtcT cT^ ^T ST^PT^^ ^ 



*ft ^rrrra * f3r r qr tsrt ^ *r ar^hr 3?rc arm | *s ^rrc 

t*ftt % #r # ^Nt *t *mxfa 1 1 ^ srwrr *t ar^ ^wrc 
% tot^ % ^r^r i^rr 1 1 ^ ^r^^r <?W *t w 

Tr%^r?r % to, isnt* *t*_ ^ r ^t^r i tro sr^R 

*r *lf =fr twra- ^rrat *r4t | _tft **rc ^r *fr *r tpt <i* 
^r ^\rt% *t forter ^ arrat | (-rt\ f 

^rgt_~f = o " ^ " £<\<\^ " 

^srr^- tf fert% *M Trfir sfi~T ark tt| tf twf% *t * 
TTfw *T ^rt ^rf^rr (%^t tp^ , 

tVo % ttt^t fr^r <w pnrrc # TOrcrra- ^rsr *t 

*r 

tott^t» _- _ 

fT ~rr *F?%~? « ^T "TT T??>5^ — ^f ~T TT&TTTT PTH 
= *! TR + ^ TT c}^/^- 



s^X^° 

m *m | I JT*f «HM* | ^Pftf% TRT 3T*STTfe | 

= 3 ^^'-o^.^t^o^.^ 

.*. dW; qK "*T *RT WPT^o ^'^ 



= ^^°*.^o^X 



3tf3=* 



/:f5|tp5r=^5<tox 



^oo 

**irm "^t **f^t 1 1 ^ ^ikw | ^ff^ ^-te ^nt\ 1 1 
fg*fK #*irgTOfw ^t tottt 



^tr% % f% sttt^t ^ §Ht, ^jtt *<t<^ =rr% ^mr?ft ^Tt^r i 

^t TTSqTTf^ ^T W&W *a(g=z$G £° c/"^ 

^stt ^t *rsim% ^tt Tst^r = ^ ^ ° <n ^ 

3Frr^qr # *nanrter ^t ^?5t^r= 3 TT ^° ik'*^ 
.*.3WT^^TT ^t w^p:jf^ ^ tfz &s 

,\cft^ TK ^T TcT STTT= ^ ^'-^^^'^ 

' /.tott ¥t ^ ^ tWst= ^° - ^o' x !SL^M£i*3 

= 1$<iv' 

* ^ ^ o o 

v .' t »r?cTOr=:<i ^o'^vf«; 
;*.3rm^wr ^t Ts?mt% ^rr ft^: ^jtt 



^r^rrtsr^p; W 



„ ^^t^t^o^.^ 

%.*RT?T | I ^Tf^t ^T *T TTWt STTTT^TT ^T ^ ^SRK ^t 
W?t «r°i ^ |3TT I 

^rndt ?r <\ ^rft r-r^ q*r ^ | T 55 ^ 

3FcT |3TT I 

3R 3TTO?^T^iTTf^^ ^r, 3fk ^T| ^t -p-ps-r w^r I 
^ft ir *rf%=^'"^ 

^^^^^=^0'^=:= ^TT 

•o, jf ; , = "oo^ 

/,^0 ^rft «r°i T^" *T ^T ^t Tf% = ^ / *^° 

I^r ^t -mzncTf% wz ^»^» l''"^ 

srft *T ^S^TT ^t ^T^ *ff% = o^oo^'-^ 

v„ ,, = 

1 ,, = 



~^-ftr~T~r 



<" "TTT 3?t ~ ~T TTTW ~T ~ ~ ~ T = ° <| 

3TTN ^ lTf^rrf^R> ~~ ~T — ^o°^'*V3c;^ 

~ft *f T~f ~f% ^'«n"^'-*!^ 

^° » i, = r*<m 

V ,, ,, ess o'ooc;i; 

*\ ,, 'ooo£ 

.". 3° ~ft v<i ~~ Tf ~~ ^r tt% ~ 

|SRR -*Klfa ~T ~Tf =^°^^^ n 
/. gPT M^I^irH T ~Tf = ^°^'-o 

m ~T "J- ~TT~= — m^r^ 

c Wso x 5KV«o3 

^TRT— qt~~ 

^o-i^ 

~~f z"STT *f f3P~r ~T ~~T ~-~ 



~~~TT ~T ~_~ ^mT ~~T3ff Sf 



fc$o*!^ U 

~wT *f -?rk- ~t "-~r— 

ir- ~t~tt 3tt~~t- 1 1% ~~ft Jf ~jfk~ ~t~ ^r ~4 spt ^rrf% 
-n «ft i q- cft ~~~ |t | f~ -*ffc~ ~r~ rf ~# ~r t%~ - ~* ^fr~"t~r *~~~: 

^TTo ^^ % 1 3r«rt~ "4 ~~~ ttt% % a~fe f%~_ *r <\x' % ^rwr 
~f | wfa~ -~pt — rf% -- «\so ^t -r-fr % 3-r~T- ^ ^'^ f~ 



1. ^at ^nwr^«ufy+K ~Tt~ ^ 



3ffr ^t^m i wr v^=; ^ ftTT i ^rP^rr ^nft *f ^re ^rt^r ^ 

TOr FJff/f^r — fcr ^iWT *rm ^trm ^h?T % t%rr nw- 

TTT% % ^WT ^T Tf 5T>? ^t *T 5rM:^Tfe» f>WT ?T>TfW ^TT 

— <\V*' ^TT ^XW^$' 
= ^'"iS (— ^TT ^ ^') 

— ( — ^o^) 

=+rv<\ t^t 

^mt *f ^iff^T ^T ^ra: to=s ^rr; i *rft v^ w 

^tw ^41+<wr= +^v*l 
.\^rat *f *Rffoi ^t tts2t^tw=^ «r^t 

anrwwicr ^r *tswt?t=^ ^r^: ^ ^t <rw 
•'• ^3<*JNWicr wr- vKTvf 

^ ^r ?mr ^t wn f*rcr*t *tf*t ott- 



^ ^o ^^*TT%==^''^ 

/. <l.tf *rft *PT *rfa =s«l^-o«;« 

i/.^%*pff*T*RT*T ^^««TTo ^'-^ 

/. spTSTt % f^ % fT ^TT^T ^TTt^T 

ss^^K^asSTT^ ^' 

«PTSrt *t -^Tto ^TT=*T* ^ 
^t?T«<io VV' 

wrt *t ^ *£Tfor==^ 1 ^ ^ S 3 " 1 

^tt^t V 

/, ^Tt 3 ^Tl^T ^T TTS^Rrm = ^ * *rft t^t 

T^ C 3nTRFTT^T ^FT«=^ ^Nt *V£ <T=T 

/. ^rt^r *r snrr^T^ ^ ^t *rfr ^ 

?r tot^ ^tipt ^ft— toft 

= ^TfT T^T 
/ # snTR^T^T ^T ^T^T (^3*0==°. ^Tft K'* 

3RWTT?3 ^FT ^T f^T>T SRT, sfk *T&*T^T, 

tttWt % «Frfrt % ^tt^ (t* W *t crr^) 





st?t 


Tti __r 










' ' 
























FT~? 





w*: ^rtw % srtora- =_> ^ * _= v o \' 

^ 3Tf*f*T ^.3^ 



3*U4<-4 K H>TfcHi ' ~% ~ ~ ' ~~K Xjf~ *T | fmk ~W\ if ~~U~ 

t (^t i ~- " — — ttt% <H3<i ^rgsjt if f%*fY 

^TPT % q i *fH<4r1 ~ ~ ^T - " ^TcTT | (W foo S?fto tf =; sffc ~o ^ o ) Js 
aHHHIMW if m ~ TT^ - T ^TcT 1 «TSt T^T ~T 

= W 3T5 1 

— p <^£3t 3r?J3ff if "~~K TTT% ~ 3° anr ^TT <\*oo — fT 

— t apt ~~i~~ ~~~ t W * ~~~~~ ^T= W ~~r 

= ^°^'^7TT I ~&Ft m^^~i~^ s°3£'^t f^^%^TPJr 
if ^Tt^r ~K ~~t ~ *T ~\ ?TR ^TT I ~~% ~~N ^pt ~ ¥~Tftr W 
3 ft ~Vft | ~t>~ — — ^ | t% qt^T ^sTT ~ *T fa ~~ TTTST 

^rtt if ~ <t~ : wt t ^ t^rn sre ~ ; ~*r *f ~~r 
~\f~ f~~~ ~~€t 1 1 

3iqi4*qi«*H> ' lfaq r ~~ *£T S TT ^° | Wt^" T^T — : 

^mr t ^t % t 1 

<^oo : VoS= :: <^1 : ~ ~ % STT~ ~ 
<T7— W 3~ t ~*~ % *~~ = ^T? I ~ ~ ^ 

sf~ % y<wi<i t^3* ti ~"fcr2r 

<^\3$V : :: : ~^*T % ^ldUl 

. ~ ~ * -""= ~ ~ J = ~ TT-^ * 

/. cH^N^M — ^ if -*~ ~f$T ~ ^° ~~ FT t I ~~~~f 

— — — ; *fmw=^° ^ ^° r' 

____ — ^TXTTT *lPdvri|| 



W (^o-^K°Ro°') 



= 3o^ 



:.ww ^rf^r ^tt=^tt 3o^'x^tt ^ ^«' 

= -^TT K\9°^X^TT ^3°^' 
= - -s;tffcV9X'35\s£ 

-^mt ^T t3rR 3T¥ri"9T 

.\*TS3T ^T ^T TcTTCr = V*° ^ 
^5 « <\ 3 % 5P£PPT ^nrt^T % 3TiprTT, 

t%*rH %t iTcrrer ^tt=^tt v^°3S'x^t 

WTT ^^T='^\3\?V 
.\ tWt?T^^T ^rw=v^°^/ 

=^TT (^o -^ ^') 

=^TT '^=^ 

*r^r ^tt 3Tk ^tts^TT %t ^nr^ ^rn^tt % ar^n; tsrpt t%^tt <j 
Tpft Tift ^ ^Trt^r %t tjttt %t wr i> i tt% ^ sn*rt fr <ft ^3 *<i3 
*f 5fr frt% ^r^mrt *rf | wr % *ptt ^rt ^rt^r 1 fc ^ fm *nMt §r 

^HT t>RTT ^IW <ft 3TTT %ft, gtVsTT ^ft I f^t>T HcTTST ^TPT^ ^t ?TT 

*rntft ^TRt ^tt ^mt | r^rcrsr ^wdiy4+ fm\ ^t *fs<tt 1 1 5*5 
*f cftt btIt s«rrat' if wrrwr *ptt I Tw Tmt Tif?r % sr^ 3fsr ^ftpt 
if rrff fret ^rf%^ sfe *r ^th fkm *ifptt ^rt rrtw % 

^-£p| ?TR ^T t|*TT I ^ETt ^TT if ^TT «rtPTPTT *pft ftt% % ^TT 

f^r>r 3ti%tt ^rif *fr ^^rtt T|rt ^ftt% *ifoiirT % ^r-t^ t 

5° 3f?r ^T2T% TT t^TPT 3TRTT | I 3\\<WH+ | t% ^T^T %T 

^l^TT % t%ir ^rf%frT % ^T-f^F| 3T«T^T ^T ^T ?1TT H^dl^* 

^f5TWI# t>^R % ^t% ^t ftt% t>TWt ^STRTt | I 

— t^RT ST^T ^?T>r-^HId-f^ TT Wf *T*T f%#t % 
^%t%5r qr 3TFJT | ^T % t%^ft ^TR" cRT % WT %t Rl^+IH" 

1 1 ^5 ^ - <i5 *f ^mn w I fe 5rtft Jf apR ^mr % 



^T-fet4i^i 



W tft ^ 3W | t% 5PTTT if t^RT W ftwr 3Trfe 

fsrt%5r ftr <tt smrr | w w fr<p^ <t o o* ^rg % ^jtr ?ftaT 
1 1 wt srttt fw *r*R wi *r trwr it ^r 3TTfe t%^ g^r tsrt^r tc 

^TTcTT | ^T W R^+M % ?RR ^TrTT | I ^ET% | t% 

*rfe ^mhi fr tV tWr ptr ir fw *pr Ri^^m ffar | cfr t^t 

?ft 4<4MH ^TRTT ^Tt^T f*R ^T f^pTP?T 3TTT =ERTW 

«IK*< 3T*T ^TT aprT?: R+MHI ^lljg*) I *T?[t 3RR ^T WT ^T 

Wt ^n: twt w terp^ra - ?tr ^t <*t s*r ?m 

^T *TT «TRT 3TT 3WT | I TT^ 3?TT ^t ^TTT fff% % ^ *FTT 
3rRT ^TT T^t | I ^rt^PT ft^<f<bM % ^T <TR 3TTT ^T ^T % t%5^ 

^r *fr?r ft ^tfft tttot ^ t%#t ^r^t |: — 
si^+M anrr— «r^N" ftfir % : 

t\^ \<\ % | f% tt^tt tw^sr ^T 3" ^ tt, 

52TT *J ^T ^TT <T 
3*TT «T>T <T $ ~^TT4-<T $ *FT 

^ ^ ^rr ?tr ^t «Ft snrr |, L^^l ttt sftt% |, *t <ft 

^ ^?TR Wl «iVm 

/.TT Z.<T $ =KT=*3*TT — ^Ul) 

=3*TT HHW 

=+||dw^l 3fSaT?T 

TTT MfrT X ^TT ^TT^TT ^TTTW 
. .^TT T ^T— ---7— >r 

^ *ft >d^+iM+ anrr ^rm ^t q^ ^ | ^rt 5^ % ^ 
3ttt ^V3^ % ^sr (3) % ^r % «r> srr^r ^t ^rwr | 1 ^rt^r % 
^t snrT w w; ^rprt ^rr swt 1 1 

Tmt anrr^TT % ^for % ^t ^t ^tpr ^rnr 

W=Wt =FT 3T§TtW = ^iC ^o' 



«r^^^°«'=-^ (^«°-^°u') 



tar?§ ?T 1 1 ^frrcr. 

^TT ^^°^V9'X^TT Vo c <l' 

^rt^irT ^T=wferr ^3 0; ?V+ srteTT V3 c l'- 

^rt ^t sjtt ^rfcir ^r^r ^t ^stt *tt snrr ^tt tft ^srrat 1 1 

^ft ^t ^CPTcTT % ^ff^ ^T t^^TW 3TFRT ^Tt^ I 

*rzffal ^TT fc|q-c<^T^r — qfcT ^TT^T t%^T^ STT, % 3T^ff 

*r srk fJT% ^rR% % "wt ^r"?t: 3r, f, 3;, srsrrt *r srtc: Pptt wft ^rt 

« «!?Li(!±4 x ^ (arT _ t) 
g^r ^r ^rm tfr*mr ^°vu' stw i^+Iir ^ | t^iwr 

^ 3T«T | fo ^ *PTRT tV| ^T ^ | I fo£r ^TTrar % ^T 

% WTc- ^n^TRT % ^PT ^TTĕT/W^ 3° *Tft ftcft| I ^rf^ *FTT3" 

^t f^^M 3° srft ett s=;o ^tt 1 1 ^rtsnt *rfc ^ tttstt fr ^rw 
fo wr^ *r ti^ ^' ^t ^t ^r?ft Sf f^nft 3" ^rr | w 
tV| ^r sfr t>f^r?r ^rt *rr ^rarcrr 1 1 ^rt ^tt ^r f^ ^ % «iWto 
t%^r sr ^t q; ^ sr 37r «n^su', * ^3 w' Z.*r <t ^=^rwt 
^t ^rt^so^-^^o^^o^o', sr <r=sr ^t fa«£M>M wr%^* 
fo+>ifa% % ^tt t^- |tt % ST^TR, 

^rT Todhuntcr sfk Leathem q?t Spherical Trigonometry 



^ $(/.**** 7 ^T+ / "T ***T *3n 

OTT - ™ . — ^ - 5: y 



*FT** 5 (*9T *^T— $ 



^TT V«°V'K . 0a , 

/.„ ^r**** ^ 



TT 3TT%ni ^T^" **° ^Tft *M ^RRT fs*Tf<*T3T STT^TT ^ ^R>T 

^nr ^rrntw ^"t-^tt^ tf «n^KS' ^tt^ i t^j; ^tct-^tt?t % ^rr^- 
^r^TRT ^rr 1%^^" ^pt "3 o -erst ^rr | wt%^ TTWt stttt^tt % g^ffer % 
g-jpT t%WM Wft KK^ 1 1 ^ ""ttstst ^TH ^r | I qr*?3 g^feT §* 
snrr^r^TTcT ^rrsr ^t ***.•* ^rft vk T^r | i ^ ^tt^t *t | ^rt *ns*n?r 
tth % ^rfr v^*«. 75T 3» «pttt 1 1 (^t "j^ i 

gifk3T % srJTT^-TT^cT "TT^* ^TW^T^ " "< q^r 

,'. 3rrrr^**rw % m% t^ppr ^r^^K wft * VR 

= *< *5Tft T"?T 



tr^ arra* *3"*h* **ctr% srt ^Rt 5it | *5fr yss "w-n *r 
^ri^t **r*ft 1 1 



^sr t^pr^M ° i^' | ^tjt^t ^t *tfft ^t^mr WT|?^f%^ 
*rfc irHto t%wir % cf>r ^r ar, %, ^ ar^rrr afh: ft% *tfpt % 

sFTFT: 3TT, f , 3S STSTTt % 5T^ ^TT cft f^*rft% % 

^jS^ IST WR SR^ W «TT | : — 

^ff % ^r^: *r ^tt 3fk f ^ptt % *tr ^tpt ^rr 1 1 
^r sr^nr f^ ^ % *ffcffcr f%w^r ^ ^ ^t ^r 

^tt 3 

— - — ■ 
\ 

^TT , 
/,<TTTST* } (^ ^T+^T $)=*TfT ^TT «*°!^' , * + 

-wfr ^tt 



1. Todnunter sfk Leathem ^f Spherical Trigonometry 



'.'.^tt+tt ^=^°«^— ■ ! - — ~(n) 

wt rn^, p^: ?t, 

. .*rtr ^ — =<?ft\ ^tt \ 

.*. ^ ^T-sPTg;=^ Vo' — (R) 

(l) 3ffc (;?) «Ft 5ft3% 

sfh: tt4W<«i (^) ^ ^*H+<«i (i) *r to% tt, 

■ w fc" |3n t% 3;qr % ^rt ^t^ttctt % 

^m- 5i??r ^t cfr tWt snre ^t ^r ?r*T srtr arcrr trt fe: ^t sr^ 1 1 

anrroi^ ^tw *rm w^=tfv°v3' 

3TTC 3^T W*T ^Tt TrTT snTT-^^ ^ 

V® K^* $ ^THR 3fk ^3 W *f ^T ^t SBTT 

<|\3 3$' 3TRt | 3ft TT^t?T ftt% % ^T^T # *T «TgcT f^T | I ^KT 
Tft | f% ^T ^3^T ar^MM % 5TCT «TFTT *PTT | «ft | I 

= ^0 O +_V?°«^-^o o 
.*.3nTT5TRTTf^r t%^T>T ^sB^^^ *^' 

sptrt ajrr irsq^n?T ^r^rr — strt^t^t ?f ^rr f«nppn*r 
3tfh 1 3*nr *ik wt stsrt £ ° ° 3tft *ptt % ts*t?t*t t^^rarw 



%m wtt% t>pr^TT ^r sfr fk% *iT*rtxTT-itT *tt ^tt | ^ *rs*r ^r^r 
^tt Ri^^ri ^t sft f>?§ ftrf%5r qr ^ | ^ ^ 

^r t%5^PM ^tcTT 1 1 qr?5 tw^yT % ^r #ff f%^sff ^t srtt 

% 3 *t ? g; ^rr 3v 0< is/ ^ vv° ct*tt tt^ttttt 

*JtT 3TTT fsP|^ ItT % *TT*TF*T tV§ *FT ^ Tffi t%3TT 3TT*T cft ^ 3" T 'TT^ 
t%^T ^^T^TTR *Tf3T ft *TFTT ^TT ^T^kTT | ^ftt% . 

aftr £cr *r=$o° i ?_fffor ^ Pw^ tt 3fk ^i*f)Ti^Ti % #r 

^T I, ^TT%tr ^TT % t%JTR- % aT^STTT ( ^T ^3 «HK ), 

^TT ^°^V_' = ^ U°«<X^t ^ ^T *T 

.\ 5Tt\ ^ *T T=*rtT U°V«|'— 5TTT ^t^TT ^^ ^^' 

q^ w ^3 Jf 3tt^ |tT tTfft Trs_r^r *r %w <i' «t?t 1 1 ^mj 
^ spt |3tt t% ^r-tsrsT^ % sT^rrr ^rr wr^r.srwT | ^ f^rfw sto 
1 1 ott ^nTir ^ 1 fa t&ow^ 3t>t: ?r?f srp- <rm | vfe *twt*t *r 

3^ fRTT <ft ?ft 3FcR WT I 
tW^T^T ^T ^T^TTSMMdl — 

TST W^r ^T ?T^TtW ^T-t^rT ^t ^tf% *T 3TT*TT | ( ^t 

) I ^ ftt% fefW | I ^TCT fknfcf ^T ^t HdNl^l *TT 

^pstt ^tpt^ ^t *ft Msr if ^rwwt *ftt | ^*r% sr^TRt^r 

^ ^T JTcTRT frm| iTf> ^IT WT ^t 3T5TT ^f?T ftt% *T 

^ ^PT i vv% ^ srp ^ 1 1 ^rt^ t>^t t>^r t ^ t> (f^ ^^) 



% ^ t> W! lM |t f^FFRT fTTTT I q-^t W fa t>f^T ^T TT 

fWPT ST^T ^iT ?TOT |, *T 1 *FS*T ^ ^T ^t^T | 3TTT T fa TS*T ?FT 3fk 

t%^r^^T3Rn:| sfr w o tf3'-^ 3' smT <^°*o' % ^th 
% sfh: ^ *r fa ^«=s°°, w^ttt ?r{w % ^rt f^ % sr^rc, 

^TT^TT tt g-=^TMT ^ t%4- ^HTT *T f% 

^ ^TT^T^ ^>JTTtf* 3' 

,*,¥T^TT ?sT T?== -v r "^" ^ ' 

JfTMT *T fa ^l^TT <R tfo 

.*. *rfc ^tt ^ fa=wfx: ^twr vK°^-^rt>: 1^°*°' 

/, ^f^=vr^' 

i *.f^fft?T ^TT ^Tcri^r « V 3 ° \\ 

^ ^PT^ ^t f*RT ftt% ?ft | 5ft Wt *Mt*T f^r % z.t t> ^ 

3jTT T W ^t ^r^TTcTT tf %fFTT % fWT <TC 3TTf«RT | I ^ff <lfd4f 

f^TH ?FT ^T ^TOT 3Tf^T ^TT | I %^fwr ^T-t%gRT % ^3 tf<U ^ 

m\ frf% ^t atf stt ^ tf*t ^tt ^rt^ t 

^^=fo*f>T <TH i?t #f ^TT«=^TT ^^ ^^="k^^\ 

C \ 

^rrf%=f^wtfr <t*t ^mm ^t^^jtt v3 3V=^w 
<i 1 

= — ■ 

^ ^ttt% *x^w 

3PTRmf%T f^T>T ^*!* ^' ( 2*5 ) 
3HTRr^Tfw^ ^FT5T ^T =^ 0< l/(y5W) 

/.snn^ ^Tf^ f%^nrrw t=^<\°^£' 

^TT t%9#<Tt9T 
.\ m 3TT ^T sr^R =- . 

= VX'^WX'^^ 
= <\'o^oz; STft 

= 1 *r?t *rw 
^ Tf^*r ^tr^t | ^ftr% fWft* ^r *r hT^h | i ^Th^ ^ET^t 

$f ^frf% qx ^TTTO-^-^r^r-srH w 3Tt%tt i 
^jtt^t 3T*TM^iti ^rr ^rft «k 

^ii^r ^t^t =<i ^¥t v\ ^ . ' 



3r*rf^ #5R" % ^R^T % ^TR^* ^ff^T tf <{K *Tft V «r^. 

TT 3TT%TT f ^ WT fa?3pT ^ ^Tff |, 3RTf^T ^TT sn^T^ 

1 3rsrfq; 3T^ ^ ^tt ^rt^r fr? ^ffor sr i* ^rft <t^t 

^tcTT | I ^T ^FT % f^rr ^T ^T ^T ^TR", f^t>T ^T, ^SJT *FT 

^TTf% ^TPRT ^Tt^ fsRT% Twt, ^t fel fax |^ft Tf*ft *ft "J^ 
*t 3R <R>f^TTf Tf | I 

«U *rft qr *r ( sftt ) = i* *rft *ii w ( ^tt^ ) 

^Tf^T¥Tf^^TW = *.° ^Tft V^\9 T^T ( ^ KR^ ) 

W^W^NWI^ % f^ °FM 

^5-^5% ST#^TfiMv°i$ tf o°tf W ^ tfW 

3RrT <J W WT ^t ^T 3TTT 3BTT 3TT ^TOTt ^fff% afk 3*Pf> «WK 
| I Wf%tr 

?rfx ^ 1 ( * *t+ ^t 3 ) = *rft n°u'*+ *rft 



Wf\ FT^ l ( 5f ^T-^T ^ ) = ^TT *X°*V* + ^TK ^R 

^o^o^-^ ^TT ^ RY'% 
— £-m\l-ĕ;'^<i - 5*$'Oi3 

= $m3 



— £-s*v<:+$-*^i - *-x*Vf 
=$-^ws 



? +^T <J = V9? ^' 



(3) 




*nfl+<ui (3) 3jR («) *r, 

^ ^TT ~ 

^ = ^o 9 ^' 



3Tfa: f^Ffrr<rr=tf o°a <t' 
?rft m - ~-=-rf- -t^: w^°^'-^rf- ^t-- T ^o^' 

,\ *T1T=*<1 V*' 

.*. STPR TS*T ^f=^o°- ^'^'s^oc; ^' 
*T?3T *T*T sPTf^T^TT==^o=; <j^' r X*TT ^ ^' 

= -3qT !^ V!('X^ ^°^' 

.*. TSW^T cTfQTW sfTTf%«=<ic; <n' 
^TSTT ^tR. 3T5TRT =^°^</ 
.*. TSJT ^T ^T "TcTRT =^°W" 
TS*T ^T 3frT tW^TTT ^T 3T^T= ^ ^'—^ ^' 

^TT 13 *^' 

.*. ^rf\ ^Tcrw ^TT=5rf>: ^rarT v^ ^'- wfr ^mr ^KR' 

T%^TK ^TM TT ?RTt?T= V^' 
^T ^f ^T^ tf%^ Tt%= ^l'.^ 
f .\ ^T "Pt tnfr qft ^f *Tf% = <t''o^ 
^T 37T 3 T^T ^t%= o!(<l 
W *R ^ ^ 3 W ^f Tf%=^.o^ 
3r*TM+lfa + STFFT ^T=^3°<ltf' 

f%*fTT ^r=^^ ^ 



^rr%=f^^ <TT $t ^h?T ^fs3JTT 

. , „ . **TT t>9^mT9T 
. *T ?r*r = — ; 

= V ^HTT ^TT 

ili 

$*ffor anrr^rKr ^r wt—t* *nft vk t?t 
^t sptt =»n *rft ^.K tst 

.". %^T ^^-^f>^-3WR£*THHPT?r 

^rto ^t f^+M=K° srfr KK.<3 t^t 

."• tsrerta ^f^T^^cr-3nTT?gr-^Fr ^t t^rarro 

«=V3 srft cft 
=v^° % ?iwr 

^rtr^ J (<* ^t+^ttt 5)^rfoFr*rr vK°K^'.K+wf?s<Tt ^i 3o' 

— ^tT^TT ^°^V.K 

. 3" ^T+^ T „ , 

X 

•". 1 ^T+spT <J=V3K°Vs' 

srft ^ ^ ( *T ^T-^TT $ )=ĕrfr ^TT V?K°KV*K+*rt> PT^ 

«rfr f^°^'-K 

^^K^K + SKW — ^'^V9<|^ 



3" — 7 Q , 

- — *.= «|^v^H 



:. ^ ^t-^t 3=33°^' 

^TT^T & n *Tft °,rX W ^ «PT 3TTT 3WT 

wtr ^ *r *r=?rt\ — ^rtr #*tt ^ ^' 

.*. *tfpt tts^^=^^o° -va 0; ?^«^o ^^ 

«■ -^tt v$°^'x3*tt ^3 0:? V 

^TTT sFTt^^T = ^^o\3 + $. ^^o% 

^rrwt sf7TaT8af$T=^a°^o' 

TTS^T^T ^T JTcTW=V^°y.^' 

wr &ftx t%^r ?ft ^tt 3Rrc=»^v°tf — ^° 33' 

= Ttf°<lo'K 

.". ^rtr tcttw ^rf%^TT=^rt>: wt*m v^°*^'— srtr ^t^tt 

°.v°<lo'.* 

,\ fe*r>r ^t ^rm=vo°ic^' 
^t i sr#r $\ Tr% = r'°^ 



•K " = -o°5 
/. <1 *rft q-^r -^t i'-* 

<\ *rft ~ivx~m Tt% ^ 

^4ird«=t%^r>T ^tr" ^r ~~~mt ^frfe ^tt— ^t^tt vo°<o_,'' 

^TT t^PTTir 
. . ^^T= ^= 

= «X -W3X'Wo 

= 1 *Tft 3*-^ t?t 

^ff^T *t 3FTFcT^r ~t~f! ~fTf "OT=<1« ^fr ~M 
"^t^Rt^R ^>T 5f^=^ qfT ~\V% 

.". *j^-"?r>^-^^r-3r5TRm^r== t ^ «rst Q ,£* < . 
^% ^ *r-§t <.<.■< ^ qr afhc at*r* -?f^r ^ <.-. ^ qr ^ 

I < ^ i<=t>d 1 1% fq^r snTRWPrT ^ff *f %^T T*?T qTT 3RR | I qfe 

€t~t «tr sfR f^qr -5tft -rt srr j-j^t ^t -^rmr i -^nr if -srt 
swr-^rt ^ sn^rT -^t 3m^n^r -jrTT i srprr *r ^ w | 
f% sft 3PTR-=iTT=r -jr^Rt str strtt | ^ wz ami^w %^r ^ tt 

^t-T T"?r 3Tfg^r fFTT i % f>nT^ 3^: ^r ^ 

*f m-: % %_r T t%%q- ĕmr-Tfr || ~~~&~t~ ttht f-w ^rrar | f^ -?R-T-^-??r- 
^-srtTR^TRr g-rk-r ^^^^rft^oT^qr|iJT-|t -3-4^ ^t 
-^Tf-ftr i ^ 5rt & tar w?r s$ i 

1 o f -?-#f7 ^ c)d^||i|r IRT | t% 3ftT ^jJTTT f"m lfW % 



brtc ^ ^tin *r ^tt ^tt *nf& , ^ itft ^ * *rf> nrerat" * 
sr>n: *r ^tt fw srro cft srto ^psr frnt 1 

sfK ffrF TtWr ^t 3Rrc=\^'- W 

«mT f^^^^ ^Tcrm^T==^n^°°«.^ 

f^TT 9TK ^ *f | ^TT *T *TFT 

OTT5^ f*FT toT *RT | I ^ ^r^T | WTft *TW?r*T *T ^ | I 

<^o tTft Tf^=^^°<\^^ 

.\ ^nrcr *t 1 «rft n w *t jt^^W^^'** 

3T^FTF^Tt>T^ WTT= ^ t 3 r'' ^ 
^ ^^^-srrTR^RT^Tto ^^TT= ° ^ 

^ lr *nrr ^t V ^ 

^TT ^ ^'^ X^T 
.\^S"?K ^t ^T = ' 

^TT K°^/'^X^T 
=^'-<^ 

^ ^ ^ | wffe tt| *r ^*rr srnt | qr=5 s Trftr % 
.•j*t% ^ ^«-^-^+^-n^-^^ 

3T^tg; ?rt% *r*f^ ^ssrc- 31 ^-^ 

^STT *r 3* f^ ^ ^ ozmT=^''^V? 

^sttt ^r *$£5*rrcr = 3* 



~^~---f?--T- 



-jra "~™-r -~f ~~t "-T-mr^"";'*-'^ 

-j T -=- 3Tq^T """""" ~" «^TT^TT^ 

/.m#-*T~r~" = -,**"•- «, 

3rT"~ -f~~~~f~: ~T "" = o '* tf ^ 

~t~" -;t -f--T-r=~T#-~-re— ~ftl- -""""T ~f~~r~ 

q% ^fsffrz % """rrcr *r -to | ~~rt~w~; ^rt^r^T -"~~ ~" ~pt~fr ~~~~ 
^ -""t ^ntTT i (^~ft ~~"~ * ~t° 3fh; ~~ft~~ ~r° ~"°) 
v^ I ~-~""TT~: 

« . ^ ^xvu^+g-*g)(^ - e; "**)} 

f - w - -^— 

%° x yw^ 

— g-#r 

=~ ~r~ft -o-o*. c-~ 
~~> ^rfr Bo -^- 
^t^t^ ~~?t ^ o ~-f — ^ wr - o -r~r 

= <l~| qft *o ~"T 

sr^ ~-t~tt ~~tf~-~ *r * " ~~~ft x° ~"f """ -f-£-r ^tw ^t-tt i 
~t~~~~~ "T"? """"t | i -""T ~t~t"~t ~~~^t % ~~~r ~TR-f ~~" *fr "f~~T 3rr~~ ~rfa 

fe f-s-T-f -r- f^tj ~~~TTfc -n-~fT ~~Tf~"~~ ~t~fT fa ~~^ — ^ *T 
~~~T"TT~rT ~T~TT | I 

<H ~r~r (~r~-r) ~rft ~~t (~ttst~t) 

^ff-- -r T t>---~~~ = *o ~rft ~f~r 

.\ ^T5T--T-T % ~~"T~r f~~~"~f~5T~T««tf ~-ft V- ~T"f 



= ^.^oX^ 
.\ *T ^T + ^TT ^oj^yj *-/ 

srtr ^ J ^t - 3tt =5.^^K+a-vo5K-^-^^ 

::. i (^^t-^t^) =^°r 

/. «r^-^s -=^ 0< i</ 

/. *T^ =^°^' 

. . m ^ OQ y 

/. ^ ^ sr q=*rt\ ^ ^'-^ #5*tt ^°^' 
=To-^^~-£-£W= o : o^_;\ S .3 
/, <r *r = ^°°.v' 

/. *TT*H TO* «T**T =^o°-^^ ^v'=R^^°H^ 
^ ^ sfrrfcT 3*TT =5^T ^°tf^'X^T ^ ^' 

= -^TT ^ °i*'XS*TT ^°^' 

.". srtr *ifrd^i =$._iKo-. + sot.o** 

/. 5TEW»^T ^TWt sfqfcr*=^o°tf 
SFT$TT ^T ^tK 3T§Tt5T =^V.°Ro' 
. * . *TS*T «T«T ^T ^raw 

3fk <T*T ^T 3T^t=3o^ B^— ^ ^' 

. . ta*r>r ^ * ^ ^nt^T=^-— _-6- Q , / , 



l**fsT?T>T ^^T TRTT^^^^ ^ 

^rt^r=f^^T ^TcTRT ^rfe ^TT=#5q"T Vl( ^ 

sr ^ft t^t qr *qr<^ *rm s^ *^' 
U <r?r ^t ^t # *rf% = 

,\ °i3 *rft «.o q^r t?: ^tw^t%^ ^==£^3°«^' 

^T^T— 

=^T 1V°!(o'x«X^TT 

=-\s^^ *rft 

TTST TT^WM ^T #sR = <l *T?t W 

.*. "frrf ^t 3rerc=;^< T^r 

= ? wr q?r+!^ t^t 

= 3 Wt ^ <T?T 

^rt%iT *jTrfc"T sr ^nrrw^r <rer ^t w 

=^#?t *T T^ii^i ^t — 3 ^rft ^ w 

= "1^ *rft w 



'.* .* "f"T9ft *f ^TT^T % <H *Tft <T<T "T^T ^T ^TW ^tTT I 
WT -pre JTtST f%«TcTO %TT ^TPT ^PTT ^TTT^ I 



r 

^rw^^l f%^Tsft*r ^t^ht 3fk*ft$T^tff 

t^tt i tc§ ^ *T*ft * m ^ ^ ^ ^ ^ 

9ft ^TT^ 3TT^ | % ^T ^TW | I ^ft ^T^T TOTT % ^TcTRT ^TTt\ 

% *th% *t frt% f^r 3re*r st | <fr tft ^tot stt ^t i *t 

4cHlMT TTT | I 

TTf ^TFf ^TT ^ I ? 

f Q % ?nf^ t^t % aj^srn: <n sra^ atorcn: ^t #rf^r 

TT ^W^TTRT ^ *T#t *° W 31 t>W I^T ^T (^t W), ^t 

wt sn?n%m *r ^ wfr sto.sc ^ ^t | i ^r % tot 3ptrftt 
% srt 3T«rtg; y^rrc % *rsam 5TKr:^Fr % ^ **fr Kv tst ^ ^ fe 
v^ ^ V* ^ fr<rT | i ^ wt it TTg Tt^r^ — 

\ ,- = o«Mo^ 

^o^^TT^T =o°.o^£^ 

U „ = o.o<|V** 

3 q^r spt nt% - o - ooooV 

^ *rm TT|^T *«TFT §3TT, 1^'^^ 

qTT^ 3T^m = 

A TTf ^nr fro?r *ft^nrl( w^trt ^r^r *r) = 
,\ tt?t%^tt ^Tsr^n: = <tw3°^' 

Hfe =^T ^TT TMT V°Bo' spt ^ * ^" ^TTTT 3TFT 

50 ^) <fr 



== ' o o 

r " ; ?rfcr *f^f% ^sTSTC =^^*^!C ^TT 

/. ^mr qf*Tn^=*n3ro ^s— *rt% *r*f% ^srsrc 

^r sppk *r^f -*ft tar ^rr | fa *rfe tj% ^t sttttct ste-ster %tt 

5TTIT cft ^Tt TTRT ^T TTW^T ^taTT | 3RT^ ?T^T ^T <FT9T afft Tft^T 

^TRfr *f ^sTT STT ?TWT | T??^ ^ *TT ST^ if ^ 3TT*Tr I ^TT^ 3R V% 

^rr | fa arter ^r 3tk ^srtn % ^r, *Tt% afk ^rrfe 
<rnrfw % 3rprc ark ^t^tr ^t%*ft *t Pt^t% ^tft dt ^rtt srr ^wt | i 

snTTTOPcT % ^TT ^T fef^3T ^'<h"= ^'*^ 

^sHTT ^T ^rTC m. = \& r ^ ff =\3 r '% 

^t^t ^tbpj = <^'<iy'^=n'-^ 

t%^fR 5T«T 3f>T TTS^T *n% 5TRT | sft T^T T% | I 

vois % ^ (^) % sT^srrc 
-#r=fr ^TT cTT ^t^TT sr — 1% ^tt wt sett sr #jtt ^ 
«r^f fpfpr ?p?t ^t ^rt^r, fcr fssTf%r*r ^rpt, ^r ^stt ^rr 

src, ^r R^isr 3ffa *r ^ 1 1 

.-. ^t«=^^'^ ^tt v°°^' ^tt^^ — W'R 

X^TT \9' ^X^TT 31°^' 
= ^' ^X'W* X ^''^^W y *oo^^X*^K^^ 
= Wr('%W X - X X'°°^) 

*=wr{'%w$*$—' o °w\^) 



.\srrcr ^farn>T==^''^ -^'•*^ = °'*U 

srk ?rf% ^t#t f^ <5rfq* <ft *t*t <i ^tt *r w ^rr | ^ 

^STtT ^ qT %^T 5TT ¥^T | I 3T^t ^RT ST*^ *t Wt fa£ ^tcft 

3T5?TK ^STK ^TsH ST^RT STT^W | I 



[ S*fft> <i — qf^R3" SRt^T I ?$fhf> ^-<H — TOf, TfteT 3fk 
■*TWf>T«r % ^°ff ^T TpT^ni TtfcT I ^^ft^> <H — f%cFTT STTT 

tot t^: ^^ri" 1 1 ssrto ih-^-httipp ^t ^t^# 
Tff% i s^-^r ^ — twt ^rn=r 3f ^ ^t q-f\^rw wi^ # ftf% i 

l^Tte ^o-^T— ^iTRT ^%3TR^T^ q>T qf^ ?#^5Ft^ft^ 

*r#?mr % ar^rra- ^T qf^rc=r tfhnt spt frfir i ^rt^r 
toh: % ^nr^r $ ^jtt qrr ^tt, %mfk ftcrr 1 1 '¥$ffc? ^v — 

Tj^sT Wt^^ ^t TtPcT far*R>t ^TRT =^Tf^T |] 

^ anarPT ?TTTT fo{ft-ff>Sft 5TfcT *f #^TfeTR sft | ! ^ff q>T 
«PT TT/T» | I ^t ^PTT *f Tf\^ ^T |, ^Tf%tT ^ qiT$PgTfSR7TT 

^t f^T 1RTT | I 

5pft3FT — 

sim^ trcsisrsmtor 3jsri>5TRfTr*nT 

3t^^ — (<t) skr^, q-fr^rw ^tt t\cr % tsrt ^t afft ^ttt % 

^T^TT % %fc st^-St^ *TFT ^ ^TT fr iW t%*T fe9TT & tf^T ^>T 
^K^", t%*T f^r r % Tft% ^T«TT r^cTrTT 5TRT ^TTT I ^f^ #3T^ «TTT^ 

*m *tft f ^^ctt f i 

^Nft ft%— 

g?rTfaamro3rc! F5r?§* scsrr cTctt fsr%cj i 
CTaqqf sn^tarct ^5r?nfsrcm i r 1 1 

^Tfr^flRlftlTI«f Hf«Tct5l fS[cft!T^T | 
T« Stf cTc^lTTHWtr ITT^rm ^cTTO^J 1 1 3 1 1 

STwfcm sn*u<m *ru*;r q*N^ tesnir i 
srrfn?si**$*r TOTOteits^nr fiwfin^ nvn 



*p-f~ H~ 



~nfe*T s~ ~ «rw f^— rite^: r 
*TTfa* g faq «f*a f^flaftt mkii 
g~n~ ^w^r "i^ h~$!^ i 
— ~n*r 3cf> ^ fasrqt *t~ iTf~st ii^u 
fa$qraT^ $" ~c sr%*r^ I 

s"'|i"TB~*r ~~ itsrt MV9it 
fac~ rts^— fo§qr: qfi&% ~nf— ro i 
f«— :15 ~ tt~~t ~s~w ~~w II ^ii 
gsrc srT~rs ct%^^ctt nfe i 
3fc q~r~sr ~?"t*Tfa"t fiwifm^ nSii 
— ~~~~ ~c ~*r~5* si%n^ i 
— ~™a<»r fa£q 3~nfa"i ^lU*l» 

f?|&qT"f~l%^TT ~~ *~ I 

~ ~ JtT* ST"~?ct cTO~ ^ H??ll 

$~B f?TfecT* ~CT q~% " faqf~:cTT I 

fgq7?qt f~ri ~fq* ~u~ft: nHH 
3——^— ( • ars^- <r~ ; sMt |f ~r~r *[f*r — t~ f— | f~r 

^% gftT spt %~ ~~~ tf£ 3T~T % ~T~£ " T~ ~ T wtt l 

^nnf^ ~r ~& i i (3) ~fr %~ *r ~? ~™ ~r tf tfftt tei' 
czr— nr ®~ 3ftT ~5~^ fa^fr % ~t~ erl % *rt~r % ~T~~t"g; ~^q~j-r ^ 
~ ~ r i ^ ~^ ^ ^nrw f tt ~ £r | 1 ~ rr cr~ ; ~ ft %~ % ~ ' cft~r 

— T «ft *Nt fr~ ~ ~ ~T f — T ~ " % t>~ % ~ ~ T*f % — TH ^t f~ T <~: 

-~ ~r~ 1 1 (v) ^rt fa~ % i^t f£ ~ tt-^--^tt ~tt ^ -rfe- r- 

~ % (f~ ~TTf~~: ~ T° 3, « ff frt% % ~ ~ TT ^ I 

~~ — i r ^ — srr q^ t>~ ^ 3frr _ ft~T qft~ t f~rT *r i <t~"; ~r~ 5 t 

~(% fcPTTtrT ^t~ | ~tfc~ ^"T~ ~ *f " "T qf*~ S ~T ift«T ^ ^ ttat 

| i (*) ~r if ^~ % ~wft~ ~ ~H ^t ~t f^^ft ^t gf 
f— I % — r^ |t 3i<™ ~ ^ttt ~ ft t>~ ^ ^wt — ~^ ^~r ^r 
— ffTTf~r ~r —5 ~> ^~r ^rtTt 1 i^fr ~rrc — ~t % iTt~5Tf~F 
— - ^t "T fs~ rt fr, qf~ ~ f~| % 3? r fr 3~rT ~~ ?~ 
^t t\~ f~ tIrt f%~T ^ %~ ^r ^r~ ?TTf«rcf ~r ~> ~? ~ rt 
^INrt 1 ^r~5 ^ ~r^~ ^~sft' ^ f^~3ff ~ sft ~r% t^rctcr | ^ft 



^7sr?T^r Sf ^mft nrr. | i % t ^srrarr ^sraw ^wt *^ct | srk sts 
^srn? ^r^RTtercT ?tt ^r ^T^rt | ^w^m f*F% ^ | i (^) 

^eTTT^ IrT TT (*#* % ST^TR) ^TW sft^ mSTWT % «ft ^TTO 
t>?f ^H^t ^TT^ | ^?ftt cT37 3ft ^TTf STTcTT | *T ^PTTCT ItT ^T f^T 

t%7|3ff tt ^T3^ft | ^tt ^3?tt % m^T^nr 3fk ^srarrtsn?» srct % 
mr. tt srrrsr Itt cpf ^n? wi^t i ^ ^sm? srrra Ttt ^rr ^f 

^T^rt | ^T t>^3TT ^TT fasTTT?T t>?| ^ | I (y>) ^T fa£rTW fr?f 3TT *T 
%5=S" cPF *ft WTcTt | STT^T fk*Z t^H" T>^3ff TT WcTT | ^ff ^t 

sRTT^TTT FRtt>f| 3TTT ift3T tV| 3>f£f | 1 

(s?) ?T^W % Tr\*T^ 5f t^TTW tV| feWT $f ^TT3ft f^T?T 

feWT *f =5pW spT WT ^t T^ tP^s|W % TfT%<§" *f t>SrTT5r fk-% ^t feWT 
^sT*TT % STC f>WT % ^T^tcT ^tcft | I fflt % BPprTT *T5JT ^W ^T^T ^T 
*ft r>^THT f^F| ^^T3ft l 

(S) ^s^w % tsw^' % tIt^ *f <rfe jtswt^t % ^h^r 

STTT t^STT ?pt t^WTtr TTsp f(f cft ^^PTTTT tV| ^tT^-^TW-^T % T# rt iTJTPTT 

^T^tt i q^ ^ s$asn?nT afk t>?TT ^t t^rwnt ^t cft ^wto tV§ 

^T-StSPT ^TT % Tf^T if ^PTRT ^\f^r \ vfc f^^q- spt feWT SfSTW ft 
cTT ^tK tVf vt T# ^TT Tf^T ^^T?TW t%-| ^TT^TT ^Tf^ I TT^ «TT> fa$tT 

fkm ^3ffT fr cft ^Tsw fk*% ^r t# ^tt qf^^r ^^tt?t fk*% ^T^n 
*^Ttf q; i ^nr|w % ^t^tw % ttt^r^ ^ f^Rtcr ^Tt^rr 

Tt> ^?FT 3fk t>^T ?tJTf ^t t>WT<T ^t cft ^TWTHT f^=f ^R>sf$TW 

^ Tt^wrr ^t sfk 3ttt ?rr> ^?ff spt fewnr f^rw ctt ^^ttjt f^| ^ttt- 

^f5TW ^ T ^ ^ 3TR ^TT^T ^Tf|TT | ^5 qfe fcf^ ^ frWT ^f?TW 
ift rft t%?| 3TTT ^tTT ft cft ^tT"?: fsF| ^ T# *TT TT^TT ^t aftr 

^^T?T fk% |t?TT ^T^rr 1 

(«Jo) TTS^T^W % WTW tV| ^ ^S" cT^ IT^ ^t I Wt ^T 

^ ^^tt?t f>*| ^t f^rr ^ *t fam % ^ rr^ f^?| ^tt3tt, ^ft 
^rs^T^r ^r t>^rnr fa% ^ | i 

(^) f^^rnr f^| ^fr %^ tttt^ ttt^ jtt ^t^ % % 

^T?T %?3TT rr^ \ v% ^ f^ ^ft (^S"T/^W $f 

*W 3T>^ ^f-^ur ^ f^ ^t) ^T cT^ 5^ ^cTT | W?TT ^t ^T^W 
^ ^ ^TT ^tcTT | I 



I 

^nf%^t ^tI^it % ffa qr smT (^ts % 
tr^) qr tk^tw ^TTsr i ^# ^ttw if fcwT3ff ^ft ^ t^tt | 
faqrta qt^5*r ^rt^t if |frr ^rf^ 3^ ^f ^ ^f ^ ^ — ^ f 

^STW, Tf^T 3TTT f^TTT? #TT qf^T W^T if * m j fl K <rfe*T, 
3tH, qf 3fk <?f1?r*r tesrrrr #tt I 

fa?TFT W — *«fW if W fw %t t^rr. *TFPR 

tw^ 3f^R cr; 3ttt f*rsr fe$rT Sf *t^f ^t ^ % frt, *rs*r sttt *ttst 
wr if ^tr | TwrfrRr ^t ^twt % ^rm %t tjt% ^rmt wf\ 

| I =^T^T *f ^sTTTT ^TT^T 3TTT ^TCT ST^fT ^tcTT | I ^f *f 
TT^T 3TTT =^5qrr ^TT^^T fTTT | I 3T3T ^fW % sF*T % Tffa ^t 53TTWT 

%t ^rrat | 

^ft^ ^ — ^^fWTfspT7TT ^TT^ cT^TT ^ Wsl^-^o if 

3cT?TTCT TOT | fo ^552^^ ^TT | STTT ^TCt sTT^rTI tT ^T #*T ^tcTT 
^ I ^ ^tt 3cT?TRT TTT | f% ^JjS^PT ^t ^TT %t \9o % WT ^t 
OTFt ^TT ^T tItTPT 3f5^t Sf 3TT ^RTT | I W t%^TT ^T TR tf £ 

3frpr % srrspr ^Tttt | ^fttV f^T ^n^t ^t ^trtt | t^rwr \so 
% sttt ^t qr ^rfssr ^rrat 1 1%% *f vs ft ^^ptt ^t%t i 
%$tfarr w s*fN> if v £ 3f5^r % ^rargr ^pt ^pnrsra- itt ^t xtf?r 

4cH)4t T^t I I l^T frT ?T FB2^FT ^d^M^ulT ^T ^T^^T ^t #t^t ^T 
^TWt I I STT^TU^PT rT^TT 3F?T 3TTETFff *t ^RT^ra" frT % Wt^" ^T 

^ ^twt 1 1 ^t% %^-^r ^ct^tt fwT 1 1% ^nrm^T tt 75, qf>^T, 
^ttt, ^fetir f^ ^tt^t *q^r?H % q"fT^TTr ^t ^rrir fenr % sr^g-R ^tt 

^ — ?5ft^ ^f ^nrr^iTT 3ftT f^r $f ^rwr | 
^% t^r ^r ?tt 3T?rt^ ?TTir-f^ ftr % ^t^ %t ^tct | i q"T ^ 
T^t ^t^tt^tt w I fer otpt q-fx^TTr ^tt ^tt ^t^tt 1 ^t?r \so ^^ttstt ^t 

t*fi 3fT^r TTRT ^TPTTT ^ft ^T^T-W ^ ^T^-f^-frT ^ ^t§ ^ ^ftf% 
iTTlT-f^f tT ^T sqWT!T ^ ^ ^WT 3TW q^ 3^ % ^t^ ^TTT % wt ^T ^TcTT 
| 3ftT ^TTRT-W ^T ^TRmi 3f % ^nT^TT ^tcTT | I f?T ?ttt % 

t>fTr vao ^^TT3ff ^>T ^ 3f^T TRl ^ Tff ^ t ^ ^TT $f ^sRT^n- 

fsp£K % t ??fN» t f%fr 3t5?r %t ^t | ^r ^rm Jf 5m; ^rt^* i 



ttrj; spft ^rr ttr fou mi | ^ ^r^r % spjsrrc ^Rrr 
|3rr ^wpu mi | (^rt tgs v?*<i) i f ^nrercTT f t% *rfc sr^r 

TRTTW *T?T 3 ^TT ^T TRT cft fa%T ^f ?r|r ft *TWT ^t ffT 
%T tf ^ $f 3"cT?rRTT *FTT | WT % ^RW TT ^t>^ % 3TFf>RT 
Sf *TT 3T*cT ^TM T ^t 3rfSR7 3RTC ^ TfcTT | I 3RT gTT t ^ 3RTC 

^ptt ^r ^tcTT 1 fa ^r «rc £pttc ^rc^r ^t srrwwr ^t ?r|t ^tt^t q*Rtt i 

W^HT, TfT t 3 ^TT ^PT rrc£ 3fr^r TTPHTT ^TT *PT3TcTT |, W*f f ^ *T>sfTTC 
3RrT # STT^T^TT ^Tff ^TR Tfcft I 

ssrto V — W% T3fe* *f ^ 3cRTTT TOT | f% fm tV| TTt 
^TPT^T W^Ttsra- fxT, ^TTTCT-IcT 3rk gi ^ H - gtT Wtt Tt 37?|T *PTT | 
WT TT*?; % ^TC-^TSTT 3TTT T^-H fas>H ^ITTr %o STo-sejjsp' cT^TT fw 
V?V? % 3T5?TR #^TT ^T^rr | 3rTTTtJ T JTf srcWTTT TOT | t*F Wil^T 3f 

srsr ^s-t>^ % t# *rrr it ^tcrr | sttt *ttst tNr wr if ^tctt |; t^ 

^RHl^T if *W ^T-tV^ % Tf^T *f ^tcTT | 3fR TTST T# WT if ^tcTT 
| I WTT ^RW ^T^ | | STRTTCT ^ T# ^t STTT =^RTT |3TT <pft 

TTWTT 3RcTT | W^Ttr f^r ^TT ^ ^Mt ^t 5TOT T 5f%9T ^ ^RrTT 
| W WT 3*PFT T?^ TRTT ^TTT ff T^T T^W WRT 3f *pcTT | I ^tt 
=^5" ^T TT^T TFTT ^TRT jt ^ft?T % ?TTT W^T ^ 3RT ^tcTT | I TC^ 

?r|w $f ^s-^pr tt^^t ^ t# # 3rk ^rr |3tt fw ^ ^rr 
| % ^tt^t f^^ ^t tt^^t ^rr wr ^r ^Tctt | 3ttt 

TTST % WT f^T ^T T# ^TRTT ^TFT fw % 3T^T ftcTT | I 

i^— ^j^r^r % Fr?TTT?r t ^jtt % ^^^r* ^t ^rt t^^rr 
ftcft | t4 t>?| ^ ^ ferr if ^^5fpt % 3f?n: tt ^^prrf«rcT ?tt tt 
f^ ^T?n =rrf|cT i t^ ^it^iwr ^ ^pt ^t ^fr f^rr fr ^r% t>^ 

f^TT ^ Tps^T tVf ^ ^T^ f%^f T^T ^TT^ I f^f ^FmT-f%?| 
^ct | I TTST ^T T f^TT % ^TC ^ ^7T tf % f^ 1 o <^ % 

^t ^TTcTT | I ^t ^ t^W^TTT TTT | f?T ^ % STT^t ST^ T# f^?f 

^ tsrar ^tt^t arrfcn tr ^n: ^ft 3ftr ^tcTT | ^rt ^ttt srctNt t^^t 
t%f| ^ 5f>Tf?cT^tr ^fe?r ^t srtr 1 1 ^r^pT t^r ^ttt ^r^rw^ # fkm 
^n: ^rrcrt | ^ wr t# f^f *r ^ttt ^t 3frr jtctt | ?r fe 

Tt%T t>^ *T I T7Tf ^^FT 3Tf 3ft f^TT ^S^iTT^^R % 

^tW ^r fe ^rctt | ^ t# tsr?! ^ |t ^rTrft ^rrctt | wf^ f^T 



% 3TJRTK TTST^Tto TSR %t ^ft f^TT 3TTcft | ^ f^?| % ^ 3ppTK 

srTcfr | q"^g; ^rar^r *t jft§r qf>*pT stk ^tt | w f^ 

% ?qpr?T?r ^T ^T «RT^r % fzpr 3T«r«TT ^Tf^?tT ^t fejT SJT^ % f^rir 
FB£3*R ^ f^TT ^t sncTt j I 

3mk «ft f ^ f-rwT t^tt | ^r% f^r^r ^r^r *f ^T^rcr i 
3T«rfg; stst ^tw $r ^^t^pt ^t sft fem *ft ^r% t^rrcta fcsn *f qf^T 
tV§ *r ^^r^rr^ f^ ^tht ^rf^ f tt^ wtsT ^t<t *f ^ fV| *r ^3^r?T 
^t t%j?rr *t ft ^5rrt ^nrr ^rf^ i ^t ^itw ^t^ | i ^nr^r 

it ^TW ^f5T** % q"fa®T spt 3TTT 3TTT *ftST q# ^t 3TTT ^ttTT | I <FC?§ 

^fs^r %t srtT *qj£^nr q?t fkm ^rrat | ^*tt 3?tt ^t ^crr | i ^r- 

f^nr ^q $T spr^spTtspp ĕf*pf cpy t^TSTT ^TH^TT q"fcTT | VTs% 'ttST- 

■spTt^rc» ^^r ^t f%^rr if ^tf q;wT jt§t ^ttt tsctt i 

^tt^t v^ — ct^to % «ft ^t ^rspntsRr <pr st^t smw- 
f tr «tt srT^rfi*sr % %?sr cH? ^Nt ^Tctt | ss% T| ^ptt ^tt ^tt | 
t% ^T^w spt fegr srtt | i ^ra^r 3f ?TT^rt5F5r ^r# fr ^tcTT | srtT 
^t *rf ^r sptt^tt qr ^cn t !*rr>rq % ^^rht cw sTT^n^rt 

^sTT sPTt^T^ ft *PT5ft 3TT *R*ft | I *f ^TT^TR ^sTTT 

^tcTT 1 3ttr ^5*rr ^tt^tt ^tt sr^ ^t^: % swr 3t^^ qr ^th: ^tt ^stw 
^tt | wr%^ ^ fsr*5r % ^ % ^^nr fa% ^ ^rwt ^t sttPtt- 
Itt ^rfq- ^ ^t ^r^rt i ^r^ i^r% ^ttt^ptr: ^tctt | i ^t| ^r^r ^t 
^■r| ^"^?r^r, ^ntt ^r^rt *T ^tt ^ ^rto ^ ^ ^t^ 
^Fft ^t qr ^ ^tcTT 5Rtf>» ^r^r *r ^swr ^tctt | ^rt sptt^t- 
w q"^ ^ ^rtt 3Tt^: ^r^?r^ ^ ^t^^ w^t?tt ftcft | ^rt ^stt q?t 
$r ?rfr ^crt ^r^rtr w$ ^tt ^ttsr Sf ^r^ % ^t wt ^ttt^ % 

t%T? ^^T fer?? ^ ^^T^T^ ^WT ^TRT-f tT %t ^T3rft | ^-t%&<T % 
■3RTT TT ?RTRr-f rT cT^ %^ ^ ^STT | 1 ^T^ ^TT ^r^-Irr %t 

■^t stn^rt | ^*r f^^rnr % ^ 1 1 ft$t ^tt ^tt^r % *pt*t ©t^t ^rr 

f¥t fV| TT ^tcTT | I ^P^T, 3Tf5 ^ f^=| %t %^ ^TPT^; ^T^^ % 

53TRTnr *t f tT ^t^T «tpt cft ^t^ irr|rf^ ^t ^r *q"9f ^rr 
^r^r q^T ^tt ^tt^r ^ttt i r%srqrsr fe% ^r %?sr ^r^ ^rt ^?t ^t^t ^TTctt 

| ^T% Wt FTW ^TT ^tST ^T ?«TFT ^TFTT ^TT ^T^TT | ^jfffp t^RT f^ 

ws^ srtr wt?t f^R" ^-Tw sp^t | ^ft f^| tt ^^rnr fc% ^ ct^ 



^fr \m tft sr^r fro ^r&St | ( ^at «^\s t^rar 

1fTTf%€Tr T % ^PTRTT ^t ^T *§AMt ^T^Ptt 3f § 43"*fW tV| 

crt srrtoT^rt ~tm ^ft *rktt | i «tjstot ^ ?r w ^t ^t ^rt 

3fcR ^tcTT I ^ % 3TT % ^TTPT ^trTT | 1 ^ 3TT %^sf TIH°K ^ tf % 

5qrrerra- *r sft f ^t ^xmi • ^ ^ ^Ftm?ft ^rbt 

■^srr *ftt*t <pr ^t st^t <^rinft % ^ ® ^r at^R ^t ^swt % sn: % 

*rTFT ^t*TT I 5T^K ^Rrt" **ffa if *RtW& T% fWT ^t STTTW 



s?ft^ if ^ ^ ^trt *ptt 1 1% ^r^rm ^r ^t tw tesrr 
$f fastrnT ^stt ^ft ^rt^tr i ^f s*ffa> *f zmm | i ^t-s^t 

Sf TWSTTTCT ^T Wt tWT if ^alMt ^Tf^ f*FT t^TT if ^S^TT ^TT WK ^t 

■sptt^ *rfe ^s src ^t ferr ^tr ft cfr teretrnr ^§rr wt ^r^nr twt ^ 
^tR ^t?fr =Errf^, artr nfk mx $ cft f%$tTTrr w ^^tttt 

^t *r zfkm ^Mt ^rrt^r i itot ^rc*r f%^ V" st 
| i nfk ^r f^?r if & %r tsra ^t %^ tft f*r*TT «tpt sttt ^tt^pitT 

^ q- spt =^=? ^ ^STT =3" T *t ^tR if *TFT fcpTT ^TT^T cft ^S" <f+NH 
^TT I I T$T ^WT $f ^STT ^tTO %t ^ f^| T?: ^TW ^TcTT | ^ft ^T 

tsr^sr- % ^fe^T^ ^r | i ar^rtg; ^ =^^tt ^t>^ ft^TT | ^^tt ^t- 

f^i--gr %t 3frT FT9T ^T^T | I ^ft ST^TT ^T| fe ft ^cTT | t% 

3Tfe ^r^Tr ^t ^rR fr cfr ^ g^t^- ^"t ^ttt %t 3fk ^^tt i 
tt^ ^^^ir 5f w% f^rft^r ^tcn | i ^ ?ft ftft t%^ ^ ^t^: 

^tcTT |, 3Tt> ^ ^RT ^T fe TPT t^RTT ^FT I f%sT ^ ^^TT 
^IWT TS^RT TTJTT | I ^ft ^TT ^ ^ST^R" %T ^T tV| TT 

^TW ^Tcft | ^ft f^" % ^tTT ^t 3ftT | I Wt 5RJTT ?TT% ^S?TT 

^t cft f^ ^"t ^RTrTT | % ^&TCT ^?fTO ^t ^Tw^ ^t STT^ WT 

^^ft i ^rfl# ^ fam fr tot f^ ^fs^t ^f ^ff^ %t fs"^T ^ 
?tt %t f^rr % f^rft^T ^ft ^rrt^^ mfa t f^ms ^Rm 
xt$t % ^r f^m if ^lMt =5TT^ ^rt ^s^it %t f^:wr % rVKtcr ft i 

T . ?rf^ ® spt ^ ^t ^s" ct^tt f tT ^t g^t t^^r ttft f^nrr 
^TT^r cft ^^fr rTsr ^i^t ^ ^-sr ^r ^nrt ^rrrt ^rr ^rktY | i 



^T-t%^Fcr 



tttst ^t<t % t%st<r fcnr *ft ^ft Ptttt % 3rg*rrc f*&w ^tV 
^Tt^r i *rfe ^t fe?rr ^t cfr ^snr^r *f ^t tTst 

^pj f^ % ?tTW *f ^TcTT | #*TT % ^nT^ fa?T Sf ^sHTT ^t =^t f^T% 

tt fc <s H im *ftt 1 1 tt^ ^re^T *f $4 ^t ttst ^rt^r % q%*TTsf t 

^teTT | l ^ft 5PTTTC Vfk =^F?WT ^ft feHTT ^tTC ^t cft ^S^TT ^T *ftST 
^iUw % SfSTW if 3TTC ^T ^T *ftST ^t f«rKf ^ 3tTCT# if ^tcH | I 

TTSJT *T^T ^TW if %TT fast<T ^t feTT Wt t^PT *T fa^?*T ^t 
3TT ^HkTT I I ^ft t^T % | fr 9TC ^RT ^tcTT | cTSt 

^S" ^T ^ ^TSq- if ^RT ^T ^-T^T *t ^JrTC ^tcTT | TC^rJ 
^T 3^T % ^S3T ^TW if ^STT ^T-fsF*T % #=3" *T ^tcTT | I Wf 

3^ ^3" 9TC ^tTC ^TcTT | cR ^3" ^T^T £ TTS?T if ^ WTTT ^T #3" 

f5F*r *r 3tsr*T ^tcrr | sttc ^ ^ ts*t ^t^t if =^^t ^t tsn^ ^ ^sr 

*T ^cTC frcTT 1 1 

9?ft^ £ — % WW^I + M if *rfe 3TTC ^TT 

^t fe9TT 3/^ fTcTT ^RRT fsFf ^tR-^JT \m *T ^ «PTHT ^TT^T <TC^ 

zrfe ^rpt f^mff if twcTT ft ststt^ *$d=MH ^ttc sftT ^src ^srnr fft 

*$ d<=MH 3TST*r 3TTC ^Fff9TC ^cTC cft tV^ ^rTT ^TW 

^MT qfe^R" ^TT ^TT^T I TT^ ^ T^TT ^T^ f^> ^ ^^TT 

sf$rjf ^t cft ^ttt t%?| % 5tt ^tt^pt ^t 3tk ^nrnr f^ ^ttit ^ 

3TTC q\\ ^rTT fr ?ft ^TW-f^l % JTT qf'^T ^t 3TK ^^TW- 

f^| sftftt ^rnr i 

^T-TT^r % TTSir^M ^T ^t^- % t%TT ^TT ^ft f^ 

^tjtt^t % ^i^sr t ^r mj | w% t%qrtcT ^tt ^Tt^" i 
=3p^K 3ttt ^d^i^H ^t f^n tt^ ^t cft ^nrw tV| ^tr-^tot ^wt 

qfs®TT %t 3TK 3TK ^TT? ^T^t f^TT3ff ^ f^TcTT cft ^FTW f^ ^tR- 
^fw^T ^T ^ Wt 3ftT ^TT ^Tt^ I ^TT«T ft ?TT«T ^ ^ft ®m ^| f¥ 
3Tt% ^5"5TT <*PHsK ft cfT ^f^"?T-f5F| % ^ ^TT Tf^^T 3TK ^^TTTT t%f 
^TT^TT «TW 3TK Tt^ -=*«-s4«*l< ^tK ^t cft ^tTT % ^ TT qf^T ^THT 
^TFTT ^TFT I fasT ^ ^^T St^> sN? *TFT ^t ^t ^RkTT | I 

^^i^r % ^n^sr Sf ^ft ^rt | ^t ^tiT^r % ^^sr ^ ^ tW 

^T5T % T^t t%^ ^"^^T 3^T ^TT % t%tr ^TT ^ ^T^cTT | l 



qrf^Tf^TT 




f%3" 

^ = <J ^RT 3TT ^T f^ ^T %^sT t 

^S" fw ^T ^ ^for | r 

^t™^? ^t ^ ^jsr ^rn: 1 1 

t^r ^ f^ fsr^ qf?;fsr qr ^ | r 
q-=^ w f*Rr ^t q-f%rr f^| f^r# qf7fsr qr ^ srtar | r 
^=^r t>R" ^ttt fq^t qf?fsr qr ^ ara^ 1 1 
?=^r t^ ^t stot fiRnft qftfsr qr ^ arsrr fh 

t>% qr f%# ^F7*TT % %^ *T ^TcTT |3TT 3FTf cT£tT I ^MM ^ frT 
W fapT ^f ^^^FT ^Tt 3ftT f%^FTT T^TT | I ^t%ir 5T#F 

f^%%^^^Trft|fg;q-^T%g;tV|% sPT^HtT 5FT ^tTT ^t .afft 

| I ^T f%^ *T 5ft% tWt STRT ^^ttRt^: I : — 



«J[ ^RT ^T %?S" © ^S^TT % 3tR f^F| 
3" *T q"f^TT ^t 3fpr 



(?) ^fs^\ % s*t*t ^ ^stt qT ®ftt ^<rcf[t — 

S *r ' 3fK 

(3) *p ^ % ^ttt 3R- ^*tt qr h4 ^ qr ft— 

sfsm ) =ep^TT ^T fe ^ t^ % 
*$d4?H ^tTT j ^RT 5 % <T^ ^t 3ftT 

(V) ^T^T % OTT ^ 9T <TC 3tTt tT^T S <TT ^t— 

=^3" STC 3tTT ] ^ ^T ^T t>^ % ^tTT 

■ fr $ d c MS T ^JtTT ( f^=l ^ *T Ml^ST ^t 3ftT 

Wt *Tfe Sc%^ f^ % *T ^ *TT*TT ^T sFT ^TT $ 7 

% ^ fa% *t # 3ftr cfr ^ $t fwT afft 

fr*fr i w =xwr Jf *tf ^ =fto ^wtt far 5 ^t f?PT*r t«r<T$<T sta 
^rRcTT 1 1 f^r *rct ^pt^t w ^Tcr ^t shtt t^t ^rc^ 1 1>> ^ % ^ 

^ T ^ ^t ^FT ^RTT ^T sPT^cTItT ^ ^SHT^tT TT 3T^T +4HMId frT 
<TT ff I 

ssr/to *i o — inr 5 % 3T5^r jtst sr=fw ^r^ ^tt <hhw fa*§ 

5TR f^TT ^TR cR ?T?| ^TT^TT Tff ^TTcTT | t% W ^iTO =?T m^T 

f%r^ % cT^ srr^r srr^rt t*it % f^r f^| <k ^r 1 1 *r?r cft 

ScTST i|t | f% TSJT JT|W ^T Jf TT^T 3TTT STT^ fTOT % %?3T ^T 3FcR 
^giTT % ^TT % ^mPT ^tm | I ftffW ^TTW f^ % "T^TTBT f%?| ^t 

f^TT ^ % 3T?cTT TTTI^ ^TTT ft«TT ^PTT ^TT|^ | 

?^ft^ 1 ^ — ^rr^ % ^rt %?sr tt itt^ f^ % 3 *n*rm % ^ frr 
^mnrr ^ ^tt^^ ^t f^ ^f%cr wkjn \ ^ f tT srr^r f^ ^>t t^cpn 

^TTT ^ %TT f%^ ^T sr^T *TTT t^TTT I TT^ ^TT^T ^r TTT f%^ ^TT^? 
?tT % *[Wn cft *HUI*i TT^T ^TTTT, cft ^fl¥RT TTi^JT ^TTT 1 
% f%?T % ^T-^ST ^ ^^TTTl" 5TT =|^t | 1 

^wt^ <R — w ^r ^ct^ftt t^tt | f^ srrem ^ tt 

3FT^T =TTT5 *TT f^?ft ^ ^ cTSrjt TT TTT^ ^t^T ^T S^=TT | I 
^t ^TT^ ^RT^ ?ft 3TT^?r ^HdT ?T SPTtT f%TT ^TT ^TWT | I 



f^flT3ff q>T sft §FT ^t Tf^T ^TT^T % TTT^rW if ^«ET% ^TTTcT ^PU ^TTf^ I 
TThJ qf «TRT *TT5T Tf *T^f 3TTcft Wff^ *rfe ^T^T *W T^ 3JTTST ff 
3TTT *tt$T TT%T ^TM *f , %T fr 3TPT: ^tcTT |, ctt ^ ?ft ST^T % WhbH 

qr strttsr =ft «rTi^sr ^rr^nr qr ^rr^r^r % qf\%^ *r ^tt 

^Tt^ I TlrcJ i$t *m T cft *f gt^STT^RT | 3TTT ?T 5TfcT 3TTCWP 

ff 1 1 ft% %^t 3Tn% 3?ft%t if ^rwrt^T 3frr ^hIhh qrt Itwttt ^pt^ ^pt 
^rt <\fam ^cWRt wt f % cntt *fsft I^rc^^ Tf\%w *r ^ft t%^tt 
^tpt i 3rt 3n^ff % s*r *n^sr $ f^ ?r^f tstwt 1 1 sr^r t%sfcT 
% ii^TKTWTnr % ?*fta> n ^ *f ^ fcm |3rr | fa t^ tt qf% qfr?iw 
^tptt sttjt ctt w tt *ft t%^tttt gff%cT # ^n^Mt % ^r % qf<^ ^t 
f^TT3ff % faqOci ^ft i w ^tt^t ^ | f% *rfir % qfr?psr if tssrrstt 

^R" ^ | ^TT ^MHTTSRiTT % 95Tfa>" V* 3" 3WRT *PTT | I TT^ 

% ttt^j if ^ g&in ?ft ^tit | fir otpU* ^ ft«r *t artr 3?nr 

^T V§ ^% | 3TTT *W TT TT5T f^ ^t f^TT ^T ?TFT ^T^T ?ft 

| I i$t 3T5TT if TrPRT TT f TTTT ^FT # 3TTT qf , 5ltfft ^T«T ^t 3TTT 

Tf%r, 3jqr ^t 3ftr ^ttt sttt tt% ^t arnc srwr ffm i <tt?§ ^ttt % 
qfV^r if frrr <nf^?r ^t«t ¥t ark tt^, ^t«t srtr tt^t, ^tr ^t 
aftr 3ttT <$m ^t 3ftr srTs^ ^Tctt | i 

^-Rtspct % ^rtrtttt % ^t *r|t $m | % 75 *tt qf%^ ^tt^t 
% tw3ff % sfw ^r f*(WT ^t ^tt ^rt^r i ^ ^et% ^tt^ ^t 

^TPT snttt rT^ Tff f 3TT wf%^ f W^T SPT TSf% % ^TT f% 

^ t%SRT ^WPTT T^TT | ^T^TT | I 3TWT | TT %tf STTHT 

^ ^t BftT qrrc*r ^t i^tt ^t^t i 

stt^t t>rtt^ f^rqffcf ^TW^m^^t: i 
Tt^rc^ qwr% t% ^r qfT^r: n n 

f^RT^t £faT ^T^R^tt W ST^TT |— ^ % ^T^Tt ffM<ld 
^Tt | ^rjtt 5TTf^|: Tt^TCT f^|^^ T^T% Tf>^TT fV^: 5TTf^: ^PT 
1% I 3T#^ttf^^ *T*llRi¥mHld t%Tftcf ^T?f^ I 



^Tt«T ^T ^TT | TT^ ^ *pt ^^TT *fr TPRT |t 3T ^ cTT^WT 

i % ^ttw ?rff ^3" qwr i 

fwrr srpsr; — i*pft *r et^wRt % ^r? t ttct-^ fw 

| I STT^R T»RT«r 5ft, <T*TT 3FJ*TFTT *TTSPT ^ ^tK <f fecT ^3"- 

^TTCTSPJT tl^TT sft ^ ST^ ^PTRT | f¥ ^TTT ^T <R STTT ?ft *R*T ^t 3T 
^s^TT % ^TT°T ^ %3 Tf?TT I ^ 3T^ W ^T§T *f sfo ^f^TT l 
^todl ^T 3T# rTtSTcTT ^t ^T ^TT *FFcTT I *^8<TT % *T |t ^ 3TST 
ffaT 1 t% ^TTT ^t ^ftt% *TT iftcTT | Wfcfir «rTT^f ^TTT *ft 

vm <ft ^^tt^^ %m ^t ^htictt | i <f *tt st^ 3% ^tt ttot | 

f^TT |t 3T^ «ft t^THT^ ^fTT ?t 3TT% 3T*nTT ST^T^ % ^ TT 

t^TT | I 

<t^f STTT *T ^ ^ |t ctY ^t I^T *TT ^cTT 3&T ^T % ^PT *T 

3f7ir sr^r ft cfr ^tt ^t^tt i %m *rt ^r-t%3Rr % ^t>E 9?fr^ 

^t 5t^ ^PT <Tf?TT | ^ft ^TT | I ^PT^T # % ^T ^ 

^rt snr ir wrr fw | %t t% sr^n^rr *r snre H\m 1 1 

©T^ % %^sT TTTT Wt^y — 

^t?rk: ^rr^r: ^feftsfq- ^r: ^sp^mT^ ws^: l 
%^^rrg; ^"oprTstot?ft ni^AilcTl^Mlii^t ffe ^rt^;: ii^ii 

— Hd^i^d f%fr*rftr, ^iHdiwii^ ^siii^i if£Rnr 
^rtt\ ^rt^R^r^ ¥^jf t^is^n^ i 

dl^l*il*ll0 H'toc«ITcj; Tl^JHlI<^t: IRoll 

— WT^T?^ t%^Fcr; ^il^lltET^n: 



r- -s, r- 



3T^«IK— (w) wi, T^r sttt ^^T^r $ ^rr^ ^t %?j ^f-^f 

^TT | f^ ? |3ft *TcTT t%^TT¥ fa?§3ff *T ^t W\Wt 3TTcTT | 1 ^T cTPT 
f^3TT* TT *T F# 3TTT *TS*T f^|3ff & cPTT WT MTT *ft$T fa«|3TT *T (n) 
TfcPT «FTT^ I ScW TcT^T %t ^t SPETR ^TTTT *f t%WTt%cT 3Mt 3rk 

^T% f^ 3TTT 5^ St ^HPT f^FT ^TTWt ^Tlf 3SFT TT t^RT f*F§ <TT 

fjmcft | (<i%) ^rcrt hw*< q$ \m «r^ *rt% ^rt g«fffB ctft tVfsrf 
^rt ^jt cft i*ft ^5 <tt ^ur?r«f *f % %? ^t sjpt ^tctt | i 
fefFT wt^ - *rfc st tV|3ff if % 5Tc%p %t %*sr »nw s*rr 

T3F§ ^t fft <TT ^t SPJ *3T% ^rfa <TT e^T% «ffa if «Tt STsT SRcTT | ^ Wt 
% STRTTC ^T ^tcTT | I STT^TT %t fcTt% ^TT *TtT-q- ^TcTT | (Wt ^5 

^3) ^rt wtt ^r 5ptt% ^t for*r ^ft¥ ?r m^m 1 1 

3TTT ^T^T^T % WR3> % %^t" % cHT ^ 3ftT TTt^TW % £>T^F % 

%^fr^^^TOi?wiM*snSV trpit ^ttt (commoo 
chords) 5t?t% tt tsrcr t%?§ «rr t^rcft | s*r%t srep % %^ % ttt 

%^ TTPTT TOT | 3TTT ^ft %7g- % WR^ % %^f %t W?f WT^TT *T«| 

% %^? ^r jtw *tftt *nn 1 1 ^ t%sr^rTtoR % v«t# ^rt^ % 

™% % Wt^ % fr*T*T ^t cTT| |, 3TTT Wt WTC ^RrT sft | I 

twr # ^ % % f sT ^ft ^rt ^rnt fe ^rcrr | ^?r% ^«rm ^t stck 

^|cT ^T ^tcTT | I ^Srfsrq STT^t tW |^ ?^ft%f % 3TfB"TT sft ^TW t%n 

^tctt 1 3?r 5zr^r % f^T t^ct *p: | I 

fags*cft ^t«fk?j TT^nc^R^r ^t |i?^ii 

cTI 9T^I* q5T«T?# cTrTCT ^?mTfe§tcT 1 1 \$ 1 1 
3f^K— (r^) Tte" % ^TPT T% % ?TT^ %t TTR^T ^ % 

^TTR 1 qT ^t %T 3TT% ^T% 3f^^ Wt % MTT TT^ gr^TT^T 3T2PTT 

^rft ^n: qir?m % %?? %(<)=;) ^d+H ?t^t % T^^T^r % q^r 

ft cft FHT fzF§ ^t 3T>T 3TTT ^ ^3^T5T Wl+H % WTFcT^f cft TTST f^ 



^ 3ftT % %?s % wt artr Nt fa srsr srsrm ^t rnp f*rc? 

^TT | W^T f*TCT tTO % %^3T % TTR %t WT |, (<}5) 

^ ^^T^" *f ^T %?ff ^TTT I ^ t%-| %t %fg" ^M<b< 

^T^r % s^rrcrTsr % ^rt f?r ^Ht ^tettt ^^r ^j^tw t ^t^ ^t tsp^t 
^t»n i ^r?r f^ %t f^n %^t ^ptt ^t wnr ^^t^t $f ^tt 
srtT w ^tt sft <rf^rcr ^tt ^t ^ *t*t ^t <rf^r ^ttt t 

ferT^ ^"T^T — ^ ^TR- 3TT^^T TOTR %t ^FTcTT % fTf3T ft fF 

^ttktt 1 1 ^t cfN" s<?fr%f ^t wr ^ 1 f% ^sr ^jr^rrtonr % s?ffar 
^-^o % srpTT ^ ^F?r ^r to" irra - ^t ^mr <r sstitt <Tf^rw ^r 
?^f^T ^t^it i yss % f%^ 55 % srsra" ^ ^ttjtt t-tt I fr ^ffRT 

^T Tj^ ^TTT 3T=^5T+^r — ^ ^=-TTT^W?f — ^3"TT % %?? *T 

^sjptt % %?? ^t mx i f^rf%i7 hm^tst % sttt ^rt *rra" cjY 

^K^ 3TTT % %=?T %t fft STRT 'RWt | ! ^ ^ ^t ^TFT ^tY 
*FTt 3TTT ^T fe cT«*T ^R^ ^T TTTf ^TRT ft | ©T^ TT £STFT 

^tft ^ttt f^ ^fer ?rff | i zrfe TT^rn; % fpff wr ^fr Ht%f ^t ffr 
sttt. ^rer % %?af %t ^ft % ^tr <ft «tr srt"*; ^rsr % %?sr %T 

%?SC TRSR TT^ ST^ ^t^T ^TR ^ % TPT %t ^t T3F|3ff TT 

^TTT I ^fr farf Tfeq-f^| % ^TWf^ ^t 3ftT ^TT | ^t ET^ TTgir^r 

% T^r t^tt | srtr 3ft f^i TTsirt^ ^ *ft«r f^| ^t str ^rr | ^f 

tjsjt^m % <fr# t^tt 1 1 ^r %t ^tr^t % s^n^ 
yft irT ^Kt ^rPTT(T ^ ^rsr %t ^r^t cr^r ^ ^t ^ m^r ^ttt i w 

5RTTT f^ft 3TT TTT^ra" ^5T ^t ^T ^TT ^T^TT | I 

^TTT^ TT^rr % 3TK^T ?TT 3RT ^Tt^W #^ # flr%— 

fiat ?T T ^??oi?T SrTT^5TTi35T^Tf5l|trl I 
cT^rT^»T0^5I3fa^ ria tsi^W 
tr5g^tT5T% *TT«Tfe^^ H5WTT^?T | 
fafa%f*T«3H 5TT»^^qtHVI»wt^T9cT IR^U 

3R^r — (^o) qf^m % ^3rsrt^?TT^rtgTgr% ^^qi»rw"« 

^ % ^HTR tt^ J*M|<M % Tfnt qr fT?Tf>f| spt 3TTT W W W 



fcp wttt ^ %tt %^ tt afrr ^tct farr % ttr %t t-tst ^ft * 

^sqpT TT ^Tt^T % *TT*T ^TC^ ^T %^ fKTT | I (^) W%t %^T 

ttpt^t st^p % tsrsrra % 3zrrcmf *r ^ft ^fttt ^ ttt^ fawr ^ 

f^T tV| TT T-T3T ^TT 3Tft S«TR TT <|wfl<rM ^T STRWT fTTT I (^) 
^fr ^p; TTRRTC ^3 % ^TFT W^TT^T %t *ft5T tV§ ^t 3TTT T¥3T 3TT*T cfT 
*P?TPPT t^TTT BTS^ % JTPT %t *T3T ^TT 3^ fc% Tt %rg- *TFT^"< 

st^p % sirrcrnr % *ttft fw^T ^rt i^r #^t stpttt ^ stt^t fa*sr %t 

^ ^t ^-Tft?fT ^TTT 3^ ^*ft *T *T#TFT * ^T 

3trf ^trr i 

t^STR ■srp^ — ^nrt «tt?stt tt<t ^t ^r 3trfttktt ?rfr * *FTtr% 
^ f%w <i o o % ^^^r^ ^tgs | i *r«fr?R jtt ^tt*R *pt<t % wr ^rsr 

5TTT % %ffft ^T TPTT^TT ^ % *HTH ^tcTT | I ^T%^ 3R 

^TST ^T %??, 3TT +TTT cT^TT ^TST, 3ft"< % %r?t ^T 3RR: ^TRT | 

crsr ^tstt ^t %?sr ft*n: T^r ^feT ^ ^ ^ctt i ^t, ^rt sth wtt 
^tt^ f% ^ ^r ^rttsh qf\%^ #^tt ^t ^ *tst ^t f^nr t 

attT ^ ^TTT^H TH^T ^T TfT%*I" Wi^l ^t ^T^" *ftST %t f^TT *f ^T^T^T 
TSRt t °FT^T ^tt 3TR^^T TT^R ^ ^T ^t t>nTT ^TT ^^^TT | I 

TT^TT ^Ft ^Tt Tt%t ^T 3T^R ^IHP^TT ^ % ^T% W^t ^ ^ 

%t %7sr tt t^^^ ?g-<t ?tt^ % trrr sft% ^rt m^rr % jtt^t %t ^t 

T3F|3ff TK TTTiMt I 3ft tV| ^ # 3ftT ^tTT ^t ^TTTtt^R TJT^T ^ ^T^ 
^T %?5- ^tHT 3ftT 3ft t>?5 ^Tt^T %t 3ftT ^tTT ^tt^PT t ^T^T ^T 

%^ ^tir i ^r^r ^t %?sf ^«r'?: ^t t>nTT ttt ^ ^t^ % ftr«Tw 

% *T*TFT feTT % ?tT *r%TTT ^ % 3TTT^T srtT 3fcT ^T ^TR ^TR 

^tt f ^5 ^ft ^fer ?rft ^tm \ 

^ t>«r ^t v\ %m ^tt |— 

TsnpTia: fC0i^"5T* ^flH HiJ^I iR^it 
3T^n^ — (^^) ^R ^ fW ^T 3TTt % T^T ^IT^T ^TT 1 TT^T 
*TTT TJT TT f^ ^t cR^ ^tWT | I 3TT# % 3TfST* TT ^ WT T^TT 

ttttt 1 1 tVsr t^t ^ <rr ^ fr ^tctt | stY< «rtf t ft 

^T^T TfTT | <T*T ^ m»T T>T ^tt fm ftr ^T^TT ^tcTT | I TT?5 



s4vi<r s^r tt ^rt |ir ^tt ^arr 1 1 (g^T^ % ^ *ttt 

TT ^ ^RTT ^TT | l) 

fa?TR «PT — SR - rT^ ^TTT ^T ^ST T^TT | ^ ^T# 

^TTT $f TT^T ^TTT ^T TT STR" TT ^TT ^ST qWT | I TT^ ^T 

^rm ^t *tt wnr shtt t^tt | ^t^tt srttw ^tt%t fr ^rrar 1 1 ^rt^ 
to" wr ^t t?t f^-fw ^rm TsTcTT | i ^trtt ^t ^ttt ^ I % 

TF 3T^m ^rTfFf^r ^rf%cr fte>r ^ f^R" qr t^ctt | ^ttj; 

^ *TTT TT f © ĕrT^ft 3TT snctt | I f*RT WZ fa*cT ^PTT 

Jf 3TT ^ncTT | "3TT WT ^T? t^" ^T^TT ^T fr^T ^T^ft fwcr |TT %W 
^TWT I I ^PPT ^n^T ?ft ^T ^T ^tcTcT | 3TT "js^t % 4 1^*1 W *T 

TfcTT | I ?T ^tcTT cft ^TT % tf*cT WTO" 

^t tr srt^r «FTm ^t?TT far ^trt ?£t *ft tt ?rtcn 1 1 

^tt^t % % ^r^t ^-^^ft u,^ aTiy^i^^ ^tt sjtr 

^ST Tfcft | I ^T *TT 3T5RT ^TW *f ^ fl^T ^JRn | cR ^^t-^nfft ^RkT 
|TT qft ^qf>«rfcT % STcT ^^ITT ^ TfcTT | t^RT^ rnj: srtT ^^T if ^T^T 
^TT T^cTT | 3TTT ^TTTt 3TTT ^T 3Tq% ct^T *t qj*srt 5T3iT9PTH TgcTT 
| I ^tt' 1 ^TH^TTT ^j; <i^, 3TTT Wo if ^ qft * 

5f |lT IT5H ^Tfe5T I 

ar^K — q-fc^ ^K^r ^t fwT ^TT3ff ^t tm ^5 1 1 ^ 

f^TT ^ST-t^ 3TT?ift ^t ^ ^cTWRt ^Tt^r | 3T^t cR^ qrt5TT W |TT fw 

^ ^rnr t>?tt ^mrrt ^r%r 1 

fa*IPT Wr^T — ^T^T ^TK ZTft TfcTT | fe q"fT^ ?ft^% # 

Tttli' gjRcrr^ m& % ?r§r 3rr TT^ft f*rfcpr gf> ^^r% ^ ^t 3r^t cTt^ 

^ m% Q*3T ^{PfTt ^5TT% ^ ^tf ^TT^T ^ | I W f^?TT ^T 3Tfsr^TTt 

sr|t f?M ^t *rwr | ^rt w% T|^r ^r ^nnT ^r^n 1 1 

<rft*r$nfcreirc nm^ \ĕ srsom wrr st^sit* ?rm^ |3tt i 
*1 . ^gt Parker's Astronomy, page 171. 



^rmr % TraTc* 3ref^t?r ^ft%^ft # 1 3fft 

| cm %T-t%JT ^«TFff Sf t^RHTT STCT | I W% sW<Kt #&<T # 

*ft 5RFTT?n ^rmr t% w\f&&r 3fk ^tpt Isr sr^r ^rt tott 
«r i ^t-s^jt TrT^- ^t sst^ot ^k spt *r ®k fen 

^TTcTT I | 

^r^r— *r^r t>o ^t ?rM glw % ^r^r *tn" 

^^TT % STC % STR *?t 3TT=|!Nr*dT T^TT | 3TTT ^ % fe ^HTPT 

^?t % f?r(T Fr3T^r, artr jftsre>T?r % <$ d<H«(T 3fk ^-^rff % 

?TFT ^t 3TT«f«4|+dl ^Nt | I ^Tt % ?FT3T 3T1T *fTST^FT % *$2^PTt *pt 

t*ftt ^^wrt%^R <te_ * ss-Ko* $ # <rat 1 1 ^rfaxr 3r *^r % 

^TdT^rT^T % *$£3T?PT ^t T"FTT ^ft ^ft ^rt^" I 

3TT§T3^R ^t TiRT 

^TT ^T tJw^^TTT^T^ ^ = ^^^ 3T«RT =:•«; s^TT (^3 V£K) 

j%TRr^rfr^ ^j-^rr?r (^s *$k) 

^tcnriw^Tf^ =ert *rm?ft»r ^T ^' 
^lwTRr^rto ^fs" irs^r ^t^t^t 

.'. ^w^ttIt^ ^ ttwr' spt^t^i* ?*'^ ^PT 

^Wt % g^fPTq- % ^I + M <FF ^T W~ VK *Tft K^ T^T 

tPT^T^ = V " V^ " 

^TT^T % ?T|UT % ITS^M ^T *R*T = K° " 3^ " 
^TT^T *T RWTTflT *HPT (^5 Hoo) — 

Tsroflr % ^ttrt ^r^r ^t ^rwt^t = v " " 



W^Ttr ^ % qWPTW *T WPTT % ! <Tf5^T *T5Rn*T 

¥ ^ ^ 3ra*T W <T5T *T 1Uo |3TTI^t tts^T^RT 

^ ^ STcTTO |^ 'PTtBp W ^ ^©FTT 3TTT ^5*TT % ^ % 

*TSST?T^Tf<T^ ^sf*TT^T ?T?RTTW=U$<> 3T<5= U£°' = ^° 

^ ^ot^tt^ *ztt=^*°?o' ^ <}* °<^'-x 

^ w % *r#R*r (t) % ^nr, *n>w?r % ^stt *t ^trisr ^lte^r 

=(^t ^^°^o'-^tt m') 

= (-£*£ -*<PvO*)x-£°^X'£^ 
= -\9V3«*X*£ 3 e :X , S^1 

. * . JT^r^r^Tt^n?? ^rerrer = « ^ ° *i ^ 

. ^TT <ttt° t t e /'* 

^tt anrr — ^ ^o^^^ 

— — — x 

^.^niT^^ ^' 

-TtWT fV| % ^PSHT ^T TTS^T^i^Mt^r t^T5r»K^°K^ «TTSTW 

--j Tr)=3TtTT ^tPd^T X ^TcTt^ *W^T 
=#^T *3°U' ^Tt W°<\V>' 

=-<^^ 



'/.^TT 3TT$T^ = ^ - o-- - x 



it.STT^^T =tj3°tftf' ^iff% ^pjpTj crr^^T ^TRT $ | I 

^nT^r^if?r^ ^*tt ^t *tfr" ¥ftTrf^nr= 3^ <i ° t * ' 

sf>Tfor SrTT f>ft Wt%<r 3TTT^?T?T ^tTT fFTT i 

^TT (arT^^^nr) — , 



Wforr ttw^^tt^: ^t^t — ^^°vv?' ^Pot+^^^^o' ^n; 

^^rt%rr ^rst, TStT- 3fk Tfr^R^T^T % TfT%^ % STT^T^ W% 
^H^T^^^o' tjtTC (^s i(otf) 

^Wr=<\^ r % (ys5 

= 3T5^T— Vc;\s 3?Tpr 



'.'.^T ^^H4 =^T «"^'«^^^««'^ 3T55T 
TOR:=^-^ ^tTT (^5 V£*) 

=» 3 ° ^'"cdw (ys *o*) 
/. ^tt % u f ^U ,==s - 

\3 o 

*F5'*T< = 3' ^rH 0jS5 K°°) 
= ^ 3fg*T 

» 

1 




^ 3 * T=^nTTf^T frT 

% T,=3tH:, ?f^T aftr qf^^T tlpg v 

*r fsr *tf w=mm%$ t>f^>T s^rrara *TFm % ?ttth | 

*p5T*r ^T3T frT— ^PSTTO" 

^ 7 ^^, ^PTRT ^fT sfh ^^RTf«RT ItT ^T 

^ ^«cr^rnr 3mi ^r^Ttw^rr t^u rsrcm f^| 

% ^cTC FP?NnW % ^PT %t SJTT % 3? % ?T*TFr | 

^=?M«I + H W^TTO f^F| 

^T*=5PT?f^T spt ^FTW 3TTT ^TRTItT ^T 

S t>=^T5T^Tf^ ^5F5t%^q 3TT I q^ ^sTT % ^fsFT # 

3fk *§ff^T TOT | ^f t% ^^sTSR ^tTT I 3TTT ^ qf^fg* 
^STT^T TTT | (swt^ 

t%=FTWl%^ t>%TO f>?£ W ?79f^nt>R> ^WTT 5PT %^jf 

f> ^r=^T5t^Tfr^ fcrsr*ror w 

^r=%>qrm t^t afk ^t 3«%-^ 3p*n jtsw ^t *<tw 
tVg 

*T=TTsq- TT^W ^»FT *t ^>PTT ^ %?? ! W^t %^T *TFT^ ^JRT 

% *mva[ *r ^f T ?tt gt^T | ^rtt % ^swTtw^ qr t^t 

Ttm qfT*TTW WPTT «TT^rT | I 
«T ^ f =*rf§T^Tf$pf? ^FT 
^ f =T>5T^Tt%^ ^RT¥ \m 

*TT=*rt«JT %t ^TTRT ^T 3TTT ?tT *T gf%fr?§ 

^rr ^t=ift^+[Rri5fr ^ t>$rq- i ^ ?ft rtnw ^t % stsrr *t 

3TTT Wt^T mj | 
^ ^t =?ft^RTTf^ l%^qw %T 

^=TTT^rt%TT t>^TRT ^WT 3rfT ^PTRT^tT ^T ft%t%^ 3T?m ^ 
^T ^TT?Tt>^ 

^t Tft sT^Tt^r ^mmj %?g- 



|TT *t^t % *r^r afTT J5® 

T[ <J =*TS*r ?Tfr <T«TT WKH % ^SUU % %^3T *T t> TT 
*^T% |TT ^T % ^ 3TTT 5^ t>^| 

1% *T ^t— ^ ^t %*sf 3ffc fa %t tw^TT ^RT^T Wt^J |3TT sft 
^TW *f ^RT % %^5 ^T *TPf | 1V-^) 

t%c= r^Mt^ ?r *n «wii^H" ^t^t if ^tsrt ^t %?s; i %^ *tft 

apT ^RI % «TraW ^ Wt ItT WfaT ^RTT | ^ ^St^T^" 
apt t^T^T t«F§ TT ^WT | S^TTCT ^ ^T 3TTC?T ^TT 

^=^rfr^^ ^TFT *f ^WTT %?5 1 ^ET^t %?S TT^T^ ^^RT % 

5qr^T!T % sjr itt ^ttt ^ttwt | ^ ^?-f^ %t f^r tV§ tt 

^T5ft ^TT 3ff *T%T*T ^T 3FcT ftrTT | I (^TT^ ^) 
3? % t%TT (^rr V$°) 
^ HT *T aiwra — V^'"^= — — = 1* 3T5^T 

ITPTRn: 3TS=^' '31=*^ -^-r^= ^ 1 ! 3T5^T 

JT^T t% fa*3T m Wri 5PT 3^*0^ % f^ 5T^RT 3>t 

3 *r *ttt fon I ark % ^wr ^t 3f^r swstt | f% 3m *?rfa 3 % 

f%3TR m^T tf ^rT^TRT T*TT | I ^T TTT^ 3 ^TTT^ IrT ^T ^ SPJST 
<\ [M^\H\i< % SPTR f>TT TOT | 3ffT 3T^T T^t *TT 9TCt % % t?P? 

ttsp 3T5?t %? f*rar*Tt£T % ^wr wptt ^ttctt | i 

ftt% % ^T fsF| ^t f^TT # WT — 
cn^reT ^rtWt ^rwrrT itt ^t f^rT % ^t fkm ^t tjptt 

Hff H o ^5ftcT fTT ^t fesTT % ^T5T ^TT ^TtST tVf ^t t^WT 'Pl^TT 

5fiTcT | I ^f^TCr ^lTt if ^^^T?T % ^3TFT% *T?t 3TMW+dl 

q^cft 1 ?ft% Jf ^ ftt% *ft ^T ^t 5T^ft | :— 



qf\*naTfsr^rc 




^PTT %?3T 
ST— ^TtTTT £T3" 

^T^^^ Jf ^orr *T 
*T=*ft$T 

^ * ST=FTSf ^TRT % % ^TT SRTfftT f?T 

3J £T=5ft5TTT?T % 
^=FT$NtT5T % ^slRlH sf7T ^tTT 1%^ 



J^c; ^T-t%5F<T 

s «r jtt ^tt=s> *r %rsr % wjrctcnjrT ^t^tt (Perpen- 

dicular distance) 
/jz ^ s=tott % ^rc fa% % <j# tf afK m t^5 ^ fc*r 

£ g; ^tt 5T=^5TTT % ^TC f*F| *T ^Tt^r spt 3fK *ftST # 
fe?TT 

^ ST = Fm^TW *f ^ĕpst^ % ^T 5T3FTT 

s sr=^TT % fe ^nr £tjf<r=£o - ^wptt ^t ^rt^r 
u=Tft^T^ *t ^^f^ % %^ ^tt Erj^T^n: 

^ | fa m TT TT^FT if ^TT ^PTT % ^|cT f^ 

t^tt 1 afft *M # ^t ^ *rrawr¥ % st*tft ^rat I f^T 

qform ^ ^ % SPnTO ^KTT |^Tt%TT 5*rft ^ *f ^TT ^TT ^RT 
*PT CTJETRTC W ST ^T ^rcTT | I ^TTT. ^ «r, w ^ TT W ^TT, W ^T ^ *t 

^Wt^ms <m nt*rW Gngpr ^T w *r ^T^T^rt^ t^r (Plane 
triangle) irR * ^tf ^r ^lr ft ^twt i wt <f£ *r S> sr ¥t *T S % 

^HTK TTW ^TT WI I *TT% ^ ST <TC B *T tfNT *FTT I I SStW 

=SF£*TT ^t fTTt>T 3F 3TTT f®FTT ^t sPT^T 3>T ^t cft, 

^ ?r=^ sr — sr ^r=^ sr — ^ sr 

*Tfc ^CTT srk ^TTT Tt^tt ^t sFTfcFTT ^H! ff cft, 

^ sr-^ £T=(£o° -37)-(£o° »^t)=^t-^ 

3ftT ^ff ^t sST^PTt ^tWT ff <ft, 

^ sr.^ sr=(^o°-i-^)-(^o +^T) 

— ^7 -^TT=r= - ^rr — ( — ^) 

3T«rt^ <fFff ^WT3ff ir ^ *r ^rr hPwi<ji ^pt% % t>r^ ^htt *t 
inf% *r ^t arrt^r wft ^rt^ i ^ ^tr t% ^rt 

sFTt>T SPTTc^ 3ffT ^TW 5FTt>T WTf twt ^TPT I 
^t^TT ^ ^ ^T=^T5qT ^r ^ 

^ ^T — ^ 

^[^ FTT ^t ^TT^tT — ^AH \ ¥t WrrfrT 
TT^T 



%Wt ~~T- ttt^t Hf>T5T if; 

~T-"T 31 ~T TT=^T^TT 3! ~T "5 

^rr ^rr ~r — ~: 

~~ ~T E? *TR— ~ ~r~- 
~ff ~~~T Fn~T WTT 3TTWT^" | t% ~~f ^gTTT ^ttlHT ""PC 

?fr~T ?r ^>r ^ ^ *r ^rr 3; ^rr ~ s o ° % ^it ^ttt ~™t%" wh^t 4>*)ld^i 

~V™k*H ^TT I TT~| ~~r ^TTT "~9T~T % ~Ts~" fT~T ~~ ^t~f "T ~f tf 
~T "^T ~ *T wt~T ^TTT -rT" ~~~ft ^*tfe-JTT «HMW ^TT I ~~TflTT 

*-~t~t *r ~~r~ ~~ fr~r | sr~ ^~~t ^t ~~:~ wrrt^r f~r~T ^t ~~r~ ~t£~ 

*t 3Tf?~- -fr~ft | 3T~~T =~~~TT ^t ^f%T~T 5»TTf^T ^T~T ^t ~feT~T ~TT?~" *T 

~~r ^tdr 1 1 ~~% tVrf r~ ~~t Jf ~-?~t ^twtt % -fs~r fr~T 1 1 

~~~tt ~?t ~~rr~rf%~ ~Tf>~~f ~t~ ^t | i ~~f%- i-~rr %~r -?t 
~~?f~Tf^r~" 3fk Tjr$~-rf%~" ~Tf%~f ~r~ %?ft ~Tf~- i 

^TT ~T ~T?f-Tf>r~- ^>TRT==^^^ v^'-i( 

3PT~i~r=-^^°«o' 

^r~T ~T ~W~Tf>p- ~T~~ ^fft-IW= ° 
f~T ^t ~~r~f~TTf%~~ ^Tfe~T = ~TT ~3°~^'X~~T 
= ^T - _0 -\9'X~~T (^o°-^°Ho''!() 

«=~ — ~~T '^~X ,_ .-<3~ 
= — ~~T 

.*. "TRT ^t ~#~Tf5~- ~rf>~-- ( lV ?\3 / ^; ~f?"~r ~r*rT -~-fr~f- 
3T-~ri-T=^^°Vo A 

^"*TT ~T -fTH~lPr|+ ~T~~ ^T>rt^=^ ( i 0( ]-'-K 

/. ~~~t wt ~ff~~-TtV-" *in-d^-T=-~T ^~°-Vx~~t ~~~ 0< l-'it 

=_--T ^ ^'x~~T (^o°- "^ *^*) 
= — ~~T "^^^^--T --^«TK 



,\ ^WT *t *TTST^Tf^ 9FTf% — IV ^ * ' sfa*T 
#*TT 3 ^ = TTR^T *=rV 

3T«rfg; ^ f^r % ^ ^ ^ fc' S# ¥r artt ^ *** 

^T — ^ 
j^j ^tf'-(-°'* *') 

^rttOTT I S*PFt «t^o <TT OTPT W*TH f>^*TT I 

• ^ttj^TT ^°^'='^^ 

^ ^ tW % 3tPC fr% % <\<\<\°<\*' ^^T ^ ^ ^ ^ 
*ft$T ^TTT I 5TTfcfT «T^T % s^gTC *^T ^T *<TW ^tTC *T ^ 
8fft iTT^ ^tTT tV§ % 1V° 7^ ^PTT 7RT | I ^T 3T cTT ^T ^T 
JTf | ^-1%^ % 3rfUTC §FTfcr f^F^t fffr $ ® ^ I 1 

^^nr ^t <rf^rer *t ft% srasn* % srre tsrerc *tt fa 
3frT 3 sr^>r ftfa *r ^r^r ^t wtt *ft ftfr tsr% frr% 
^ | f^ s*t *ratr -fr 5^raf 3ptpt *r stt *f t^r-rorart" 
" 5RT^f % ^TT («») Chauvenet's Manual of Spherical and 

Practical Astronomy Vol. 1 3TTT (2),Loomi's Introduction to Practical 
Astronomy | I q^rt 3^ ir ^ *p ^ ^ W | l 

^ <frir 5Rf* ^ *t ^t^l^^ 



% 3tk*t *tw?tft *r *rt ^ amt grt ?rfr ^t *r^cft i srnrr | t% 
g^r^ ^ttt^ ^t tt TfTfw $ t%tt sr^t cR|r *r*r§TTTT ^rr *r%rr i 

W *ttjt ^t^t % grsrer 3f «rtst tft srTct' ajrc fawsr ^ srsmir «rt 

3R fe*TT ^TPTTT I 

«^-!<,c; if ^TFTT T9T | fV 3R" ^ ^^RT % f*RTT TTcT, 
TTg ^TT %5 % TT^T ^tcTT | cT*ft STTP^T TT T^*TT*ft % f^T ^ ^TT -^si^l 

1 1 ^rfo^ zf§ t%s | fo sripr ^r tkt ^ 3ffc % ttct 
*rfenff t^: 3T^rf^r 1 1 *rfe ^ttt ^tt ttct sr^r ^tctt cfr *frHt* TTcff 
% ffT^r ?t?K^ §r q^t% if TfNcn f3rcr% v$*t spr % *r^r 
str fc*K t^cT i ^tt ^t ttcT srtcrt^r 3'<io"-^ tt^t 

3TR WcTT | fa T^t JTSER- tr%*7 *rfcT T# ^t 3TR | I 

^farr 5rf% for ^sttcT % ^W-^ ^mj %r'<\$" ^tctt ^tctt 
1 1 srr%for ^cptt «rc ^Tct-^r fe ^rt ttct % trt ^ o + ^'is"= 

^oooi^^ = ^ V ^ T|^cTT| I |?R TTcT% TWTj^- 

% W^T 3TTSTT WT ^V31 f^T ^TcTT | l JTT> *TT TW%t % T$ 

tft ft fe?r if t^ ^tct cfr sr^» 3* vv? *tt for % st^ct 

S^T ^sT Tfcf I TT^ ^sTJTTCr 3>T WPTJTR ^'^o^ f<TT | sft *l ^ 
^ $ f^T 3TTT <R ^ if = f^T % | l 

q^ f*T£ ftcTT | f% ^ TiTT ffr Jf Tf ^cTT I 

TT^ ^3 ^TfffTTRT ^f^^^X^-^^o^ f^T 3TSRT ^^^iC^R fk* 

1 3ft^ ^y^*^^ fk* % ^ ^ ^ <jSx^V^~^*/^ fer^tct 
I wt%tr ^ ^TT ^tt 3rqfg;^-^» ^^s<^^ feff ^t ^TcTT | i ^r 

fef % 5TT? W~t ST^R % ^ fTJT 3TRST ^tct | I ^f%TT W SRTST 
?T^Rar ^T 3TT ^cTT I I ^TR *RTfa ^tf%T ^ ^ ^ ^ 
| I TP^TcJT ^tf%q- ^ W^T ^RT SRTS" (Saros) | gftr ^ ^T^T 
f?qT%3Tt % ferft ^ % strt^t *t ?rT| W. m m T# f^T W I 

m ?T^T ^ ^T^^^T ^t ^TT ^t TTT TcTT ^PTT^ ?f ^ft ^%?TT 
^tcTt ^t^ feT ^t-%t W! W|t^ ^^.^'feff^ 

*^ff T?t m^t % ^ *r^r jt ^ ^ ^ t% ^rf^ Jf ^ ^ ^ , 
^ ^ to t^tt ^ t% ^ ^ (gir) zftx tt| ^t 



3^ ^ir foff *pt ?rfr | ^ ^r-3TT5 ^ srfsr^ 1 1 w^t 

Tt?t irtaT 1 t% ^rt s«th *f 3ft^ ^rr ?r^r ^rcrt ^ qf »n srt^ 

*Nt ^T§f I 5RTTT Sf ^TT^T % W ^SS^T.^ TfT cft f^TT 3TT 

forf % srrc *rrfer sr *trt stts ^ srrc %tf r *r% trt %t ^ 

*T^T fe T^TT I TT^ <ft*rct 3f ^^T WT W ^ SWTT 

Jr ^rt^r ft ^t t|tt i ^rf>rtr ^ snrnr if ^r?ff t£tt tt^ srcrr % 

Tt>*PT ^TPT $ *T^T TT^T % WT TTTW t|TT ^sT Tf*TT I 

^WWa f^r gq sft ^ra» for ^ | i ^rfw^ 

sn^ | % *rfe ir^r ^T 3trw *t*r *ra>rfar % for gsrr cfr pr ^ 

3TK*W %W «*lfar *T V^ f3FT ^tTT 3ftT cft^ WJ 3TTW 

irr ^f^it% *r f^r tt ^ttt i 

^t% | T^r TST Jf <itf'W f^T spr i ^TT ^TPTT *RT I fr 1 fof 

Sf TT^ % ^'iS" |T ^tST t 1 ^T^ ^TST if <\V'^X<\ R r 

<\£"=<\x°^ ' \" | i zrfe qT>t*rrcft % fer ^tt trt <rc ^t 
at w for snrarer =^?r^r ^pTtt i wr stt*t ^t |*r^ tt?t tt 

^tTT Wf%^ ^> T§T T^% 3ftT Tt^ crt5ff 3TTR?ft T^C ^T ^Pt 

^r ^k^o' smr t># t|tt ^rt f# ir^r ^t ^ttt ^tt i=; s(. ^ =f?t | r 
wt^T^ ^ff srTTT^rt if ^ ^t-tt^t ^t | (^t ^ i 
l^r wr q^ ^t^tht ^ srto ^ srto €ft ^t ^r^- | 

^ TRT ^Ro' 3TTT Tt^ ^TT | I TK^ gt?ff ^t ?«TR % 

^|rT ^f T# | P 

% Tr^TWR^ t T5T % cft ?l^ft ^t ^T | :— 

^twt T^n?ft ^TT^t qt^fY I irt 5 ^TT^ri^^l^^Tt ^ftwf ll k 
^g^TT^tt ?r^T%W?ft 5Pffe5ft ll^ll Mt^T T# 3TSJTPT 3 

^ TST ^ ^t ^ «pt $ ^t | ^ *3 ^tt I f% W 
<13 f^T T^T ^t ^PTT | I ^ TT STT^^T fen *1*TT | % ^ ^ 3ft^ 
<{% $H % T^T ^ft 1% | TT?5 3 tVrt' ^T T5T 3T^ft cT^ ^T^t ^TT TTT I 
^ TT 3f3R5TT^Gnr ^tfsrrT % 3TT^ STR<rt?T ^t^WT^I % T^5 

^^«-«I^IC TT 3T5WT fW | 3ffT ^TPTT | f% T^TTT^rt % ^sT" 



^ SWr^TT % foT T$ TRT TT ft cft W fer ^T*^r 3T^T ^TT I 
f*T% T^r TT TT§ 3TT^ ^mt $"T*mrr % for W TTcT St <|!( ^' 
*T TT# ^TT W%ir ^s^r ^if?mft % for TTcT *T fcRT ^t 3TR 

^TT «M ^rr i qx?g; ^t|*t ^t *r^r*r tftar <r°^ v=0 t 

f ¥fwq; cjupTTCT % f<R ^s-irT TTcT *T T^rTT *ft*TT *T 3rfinF £T ^ % 

^rcw ?r^r ^ |t i w jt^tr ^ 1 1% ^rt ar^rr 5f ^ ttct 
<r ^ § * ^r $ wtm | srk ^ w ^sr^r 1 1 %$faxr 
<ncr <rc *nr *r 133» ^rg^r s^: arfirar ^ srtepp <rk ^ (st ^rg^r 
w tt^> ^sTr?r*r) ^cT 1 1 

TT^ <rf Sf fef% <T|W ^t ST^t f— 3 cP?TFTT T*TT | f% 
*TTcT £ f*K TTcT <RT *TFt if ^ *t ^ t*T SPRT | STR ^ ^^RT^ 

iv9\9for ^ | ^f^nr ^ trt & st srw i^r^^ajh-w- 
fft % t 3 f^?r <rc ^rt^itt % fer ^t *|*r ^ ^ ^ptIT 

?T|t ^T ^TT 3WT I <TC %TT m W | : — 

f^T % T^T^t STTcT <R 3TR^f ^r^nr garT t% ^T t^rfW 
^T TPT %?T^ 3JTTRPT =Ft *T*RT *t 3TRT ^KTT «TT t%?T% 3PJ3R; 

^q-sr*f<iv f<R n ^rfV q^r ^jiw *r <n for ^rr qsr 

STSH^T ^TSTT oTRTT *TT 3f> STT^^T sm^PTSR^ ?rff | ^Tft% TOTT 

^ 13 tVr ^t q-?r ^T^ff % ^ ^ |t 5tr ?fT «rr i ^ ^r srtr ^ 
tpt ^ftf5nr <i ^ rrxfrw % ^ffor ^ ^rft ^kt^ ^ <jfw «ft stk w 

t^T ir^cT ^^TT ST^cT f 3TT I ^ft ^TT Jf ^ SJW^T | t% q^T ^T 3TK^RT 

^ ^rpCtw ^rr ttrt «ttwt i vfk <n f^r wft ^tt ^t cft spn^rr 
^t 3rt ^Kt^- $*ffor*T ^c^rfrq-T ^TTiJrf?^^ w^r^tr 
^nr cfr cTKte ^rt ^ ^t ^tnr s^r ?ftft ^t %t Jf ^ ^t ^ 
$ ^nrr i ^ ^r fr w: ^t ^tctt 1 1% 3<hn^h wrft® ^t 
^ ^t ft mm ^t ^TTcft 1 1 ^r shpk ctkt^ ^ft 5rt%q^T 3fh; 

^KT^ 3TJTT^TT ^t TOTT ft»ft 3TK ^ ^T ^T T^T ^ qw I IT^T- 

^ttct ^r ^ ^f> |t ^rr |t ^ft i 



S^T cft 53% T^t 3TTT TT^ #ft ^TRT^m spt ^T^W *RkTT | I 

53 ^pss^t % tVr tt# 35 ^ trt % ^ 3fw Ttw ^t t ^rf^ 53 

?ft ^^sTET^T ^TTT I W ^sT^W % Tg*T Srm^PTT %t 35 f3^ 

ttct 3 13 afw t^t T^r % ^rcw ^ ^t*tt ^t Tt^kT^rt w^t 
35 ^ <m % ^ stw <fp§ % tttc*t 33 33T ?ft ^ 33^ | 
spTtf% 35^ ^pt 3^T3 3f3T ^ 3f?r % ^t^t I i 53 w ?>ff wf 
<tt^t 3t3 *^r % t^rw % ^ ^ ^t 1% i tt*5 m t53 % 35 fTvC 
T^r trt tt t§* ^tt 53f?rcr ^ 35 s^r ^ fcr % *rre sttt ^t 
3373T 1 1 53 sr^rc Tft ^ % 3rn?sr % 35^ % 3rrc*?r *rc% T^r 

3^ % 3 ^ *PT 3ftT % 3ST *f 3TTT TT^*T «PT ^fr ^ % ^ % 
rr^ g^r 3fk *TT 3^TT | I ^ft ^TT 3 ^ |t ^ % ^tcR 3T5T 

tt^t ft 3^ 1 1 <r ^pwst' % ^ ^i' % 3t«rt. ^?T-3sFTf^ % 
f3T3 3k ^t srrc^ ^ttrr | ^33 Tft 3rf?rw3 t| ^rt \ t V* 
^ «rt #?r srt%q^T % *pf ^t sttc^ 3rt ^tpt cft =# *r ^r 

U ^t T^TT ^sT^ ^tTT I 533 T^T ^T 3^^ # 3FTFT^T ^"t 

irfrr *fr traSr ^ t>^r i ^^r sppr ^rttt for % ^f ^ 

^ttct n^r fr | ^nPr ^ ^sftf% ^ stttt^t ^nSr *ttt spf *r st^t^t 

^ ^ ^ gj-nrsr ^t-s ^f *f srto ^ 3Tfsr^ % |f W 

qf5t l ^ ^^ff Jf « ^ ^PT % 3fk ^ ^SITT % i vfe m Jf artW 

% 3TfSRT ^ TTT^ ^PT cft K ^T^ ff% 3fk ^ =^^^T I 

37TT t%S- ^t fspT | tV Tt% Wt TTrT TT ^T% ^T 3TW 
3rptJTT# ^^TT^r 97 ^ g^TTT^ ^t cft 53% T^T 9T 3TT^ ^MT 

^rf^ff % f^r ^i^t t ^ 1 wfcnr w ^rt tt ^ tt^ ^t- 
tt^w ^rtT i f*r% tt^t tt ^fr %w ^ ^r^^ ^t ^ptktt | \ ^ 
% ^ttcn: ^ % ^r ^ ^^r srwr t? »t ark fft i 

v$ qr vf>r w^t f^r ^r^n* ^ t# | srtr 

3Tftf^ I W^T TTTT*T ^T^ t t> ^ % 3Tf^tW ^TPT ^ 

^ T^TT | 3TTT ^W^T QTt T# |TT wt ^T % «ftf WT 

^IT ^TT ^TTkTT I X3'fTq TT^ ^t ^«TFT ^ ^T^Ir ^t ?f^TT 3TTT tt" 

^r^wt ^t ?f©TT 3Tfsr^ 5th tpf^t 1 1 ^ *rf> ^ ^n: % v^ff # 

^PSTT TT f^TR fsf^T ^PT ^ft ^ f%S ^PTT | % ^IT^tT ^t ^TWT 
^T^ff ^t wtt ^r 3Tf£pp ^T5ft i I 



f^T ^ "T"f % TT^r-^ *TT ^iT-^T 5TFT: V9<* TT^T 

^ I ^ ^ ^ ^^<"TT "^t TT*T *fr*TT ^T SPJ-JRT | I 

tt^ ^^ttt 3r ?rt?rRT arsrwr -^-1) g^"^^ -Tf-fr %s Tf ?tt | -t-sttt 
rr^-^ur-^ *f m^; m\x % -j-t-tt-t sttt ^ot ^p-^r^rt "tft "tot ^ % 

^"T*fTT ft^ft | I |?ft ^TTT^* "TR^T":^ "j"fTf^T"TT % TcTTg^rR ^ o TTT"# «i^o 

f Nr *r "^ 3^ <i W f ° ^f> ?p?"Tif -fftf ^T^T *T$%® 
*TfT I 

^T^nr 3# "T^T "St -5TE-TT "?t"ft | 3TTT feft ^TR 

tt *tt| -ttct fe 3T^r «i^ t*t *r srtsr-p ^rff t^tt i ^ «fr# wr % 

f?TTT ^f 3fT"5IW % TTC^T^T -J*Ttf%Wt -$JW¥ "5T3T W$ "?R% ^T^T; 
T|T"? ST^^T -TT-JSTT if ^f *T ^ S qfm -gPnCT lfft HWTcRT 

| sn% 1 1 w -^iKW % Wf ^ fira if^T t f% 5fer Pi? ^ 1 1 
•f*r% =Trcf afk srrr *pt -?tt^ ^§r Tf"Tt | fw^r Tft$TT3TT *T "C^tt | 
fa ^*f ^r^f r^r-T -^ntsr "to^ q-?r# ?rt I i t^ ^ "^! "st *r 

t>%"T ^-"T^ "Tff | T"?T W TK 3TTT f "5 "T sjR 3TS?TT?T *nTT"T 

ferr "jttctt | i 



sttpht ft ^t | q"T ^mt | ? ^rr^- 3 ^r ^tw, v, ^ — sttt 
^>|f snrm ^tt i ^fN> — ^t <tfcT i ssrta» <n — |^nf sft 

STTW^TT ^T-^T ftcft | I ^fNT — fRnf *RficT sff % ^RWiT % 
^TPT ^T^T TOT* ^tcTT | I S*fto *1 ^-<l — TT^ cTTTTJTff % 

fĕF«ft % WFT TTPT cTSTT STO TT^T ^TT^ % fa*TT I SSrto ^-T^ — |£FFT5T 

Sf *ff ^ t\wt ^tr^t ^sr <tfcr i ssrto % ^crcrsr *r ^rt^r ^ 
cpf — st^t sr^rc % gsf ^t "rPwm i Mto ^^rsrnjrsr w ^tr^ % 

*flt ^ĕWT I 

3TSSTFT *f ^ 3TH% ^t ftfcT ^T^TJTt *Pft | ft TTf tTijT ^ % 

^gcr t^R^ ^ sfk ^t ^ qfct | 3fh ^rh" ^m^sr <n?r ^rr ^t^T 1 1 
H*Tfro: ^rtt^t ^crTT^cwaHT^ n?u 

(<t)— *iK |ET, $§F 3TTT Srf> TT^ cTRHT^ ^T 3TTW 
if $S 3f>T *PTFT*T jfKTT I I cTRT ?Tf ^PS^TT % ?TT«T ^t ^TRTT | cRT 
^^TT % *TPT ^T^T fftcTT | ^ ^ ^T % ^TT^T ft TOT | cPT 

^T ^TraT I fa>" ^ V% 31T-cT |t TOT I 

^ ^TT^TT fiF B"*TPPT =fFT | W ^^RTT |— 

STtST lT^lfa%ScTIcT: *TOt«iV ^t%cTIS?U«n 1 

crot: snimfira>& -< qfe«ifcg troraig 11311 
srrnnfn?af«T%scftcT: sriawnwTrc*: i 
«TH^K (R) — ^ if f5re* ^ ^t TfcT ^t ^r % srtotsr ^ 
^rter wrbr *rfcT ?rr% ^ ^t ^mr srtsr^ ^t aft^ ^rt y% jtptT ^t ^# 



3TTT t3TT T| ff <ft STWTT ^Tf^lT f% #fT* ejTT ^PTTTT ^TTM % <T^T ft 
ft =|^T | I TOJ *Tfe STTST *TT% ^1% ^ 37T ^TTW T^TT^T ^ % 

^TW ^JT ft cTT mmWt ^Ttp: fr <UHHIH" 3T^ft ^%^RTT | I T?^ ^ 
^t?ft ?Tf ^sFt ^f Tf^T ^t 3fk ^TT ^ ^37 ^TT sft f^ ^T TTT 

| ^% faqrtcr m^Hi ^r%r anrt^ wtmtlr ^ ^t ^rtsr srfe fr 

37 ?PT5ffT ^Tf|tT fa ^TTTTTT ^ «TT^TT | S^T 3*T |> <ft *T*TSRT ^TT^ 
f% ^t ^T | I (3) tf% rr^ ^ TfT*ff 3T^ ^STCT ^t ^t cft 3TTT 

vfe TTnf ^ ^T WtTtw ^TTtST *T 3TfSTcf> ^t cft ^ % 

t t I^T | 5Tt% ^Tt ^ ^T Htimr 3TfgRT ^t <ft spTi^TT 

^rt^rr fo gTTTTT ffr 37?TT | I 

f%?rH %fv®f-mn ^tf^rr f^r ^rr f^ if % ^ ^ T stt^ f^ | sjk 

m ^t ^ | I ^ ^T^ | fr W ^TT #Tt5r 3? % STTTTSr *T 3Tf^ | I zrfe 
^ % T% ^ ^t Tt% *T 3Tf£R7 f "t <7T *Tf | f% 3> *T sfk ^ ^TT 

^trttt srk ^ff *t ^nm^ 3Rft?r fr trtt 1 1 tt^ zrfc ^rt ttIt 




^fr sro | f% ^ 5ftsTnf% *r ^rm |3rr w % ttct <t§^ «tmt 

^TTT I <f>ff ^TTTT ^ ^TT ^ ^TT ^ ^T ^ TT»ff ff 

3mfg; fesTT Jr ^rr ^| ff i *rfe #tt" cbtt ^r apsrt^ crtT % 

t\9IT *f 5TT T| ^f <ft qf> 1 ^t ^t Tfcf 3TfdR7 ft rft WPT ^TT 3fft; 
^T ^t 5TT ^nTTTTT ^t f^T | I w'wwf $ 3TTT ^ ^t <ft ^TRT ^T ^PTPPT 
ft =|<f>T | T^J ?Tt% ^ ^t 3TTT *P TPff cft ^ff ^T HH\*iH ^t% 
3"RT | I 

^ wff{t ftr fer ^jr 3ffc te^r ^tr <tt v$ sjtpit 

s^aT^TC*3?g$%fatm*roT^TT: ( 1 3 1 1 
^i^a^t fa*^^tofa5*PTiit; t 
£st3fiR^^f?^faaatita ms&t^ imt 
^ fa*mfk* sitssr ^ *rfsnssfa i 
^iruTjsOTcn^te*^ ci^^wrar iikii 

?wf5l«5iT cft *ĕ(t VPI«Rff¥«lcfV I 

fw rTJlSrir feinfe<S?rfa^ ll^lll 

3R3"R — (^) ^Cc^rr^T % ^tot 5T^f % ^mff ^T 3RR TT^M 3R 
^TT ^TTSTt 3TTT ^Rit 5T?^ ^ 37f Tfa ^t 3T?TT3ff % 3T?PT-3T?PT ^TT 

^rd i (tf ) 3T#f ^wtow ^t s>ff sr*ff ^t ff^r Tfoff ^t 3T?cn:-^rT3ff *t 

^TPT % xrfe 5>ff ^ *TPT? ^T #ff ^ 5Rpt ff I TT^ ^TT? ^ ^ ^t 

^t ark k^rt tttT ^r cft ^^tb t^ptt^ ^t ^ ?r^f ^t tt?pp Tf%*ff # 
^T3ft *rfr ^ftf^r q>TT*T *r wpt ^ <ft i (k) *rfc ^ ?r^f ^r ^t 
=pTT ft ^ff ^ TTwf ^t ^fr ^sr ^t ^ % ^tTRr ^r ^rt ^t 
t^r^t tto Tt% $ 5^rr t%ztt fr; *rfe mmw ^t% ^twt ^t cft ^rfer 
^ft ¥^ % *r>rtw Tf sftf ^t i vfk ^ff ^ ^t ^r ^rr ^^r# ^r€t tw^rr 
*t>T<ft ^Tff5r 3T«rfg; *rfe ^itpttt ^t =f ^r ^t ^ft ^r^sr ^t ^ % ^rrnT^r ^rt? 

^t 3ftT ^^TWT ^t cft ^T ^t I J?t\ it^ ^ ^t ^TTT TFff f ?ft 

Fff twff % 3T5m ^T ^*ft 3TT^T^kTT ft ^ftf?TT ^TJPTT ^TTt^ (%) ^TT 
% <lP*R* % ^TO % TOT9T ^>T TcTT ^TT ^TrTT | ^T ^ff ?T^f 
*PTFPT ^t =pTT | 3TWT ^TTT 1 ^ff V$ % ^HlUlt' % 3f>R ^t ^Ft 



tfrR» % st^r *t stft ^r <rc ^tt ^rtssr arwt | ^^t^t *t ^ %t 
* qf^r *n <fr# ^trttt ft i^r t^tt I smT cTctt | i 

t^^rpT — ^ swr^ % ^ttst st ^rt^ % sn^r ^r» ^rt sf 

f^rrr ^T^ T^" I % ST^T^RT % "SHTJT afk fft" TT*r fTT*ff *t 
trr^-l^ | I ^PT ^ ^T^ ^ | — SRTTT *T q%TC TT?t *ftvT 
5TF% ^ % t^ETTST % % STT^M 7^ ^t 3T>T 3fk ^ TTft 

jff <r srt% vz % %tr *r wst srtr ^r ^rt <ft ^^rrart fr *ft?ff ^t it*r 

fFTT 3fk ^ ^TTT ? 

f^r f% *r ^ *?;t f%TT strt t wt 3% *r sr§f % ^wrTT # tft 

1*RT ^t sfRft I I ^t 5PRf *f q^ ^ ^PT^TT ^Tf^ % tsRT *T*R STWSt. 

^wt 3*r ^ret q#5jT *rrft ^r*t ff^Fr 3f<n: qr «ft, t%r ^ ^t^tt t^tt 
| fp ^T^TTft sr% w *ffcr srfe ^t^t ^r *f$x ^t f^^ft ^: *f 
grT ^*ft i n ^ #ff Trffeff ^t srf% spt T%5ff ^t sf^n: | 

^rtT^ 3faf TTtf m ^ ^t feWT $ 5TT ^t | l 

*rfe q#5TT *rrft wm % q^r ^t 3ftr stIt ^Twft q^t *r spitt # 
arrr ^ ^r at ^t?ff % wpt ^t sarrr srk stttt % f^ ^ff ^t 

T%*ff ^T TW TTTOT *T 5TCTT 3ftT % ^Nr ^t |^t ^f ^TTT ^ 

?r ^r ow* q7T ?tft ^ttt f^r^ Jf ^t^f TTf^rf tr^ ^ % tirt^ i 

^T TfcRff ^T ?T>r t%3TT ^TT^T | ^T*ff% #ff ^TT%qt IT^ ^ ^t 3ftt fHWt 
% faT[ =^r -^t | ^?T% frFpt ^t ^T TRf ^t TfcPlf % ^TTT 

% ^PTTT ^Tt | I 

ifa ^rt sr^TT ?r^f 5t%^rr^r sttt ^f^«TR H\ ^wn ^t ^ktt | i 
^tpt 5ftf5rq ft» f^ ^ f^?ft ^^r?r ^r ^ ^ ^t ^rt^r ^ ^=*r 

STTT ^ ^T^ ^T *ftTf9r ITW=WT I ^ m TTR vfrfe; f^ Wt ^d^M' *f 
^ 3TTT ^t tf?HT Tt^PTT sfiTTW: T 3TTT TT |M 

TFff ^f ^T ST^TC ^ ^«=^TT-^T 

^Hf ^"f ^t Tf^Eff ^7T 3T^n:=T — TT 

i^tt ^s^tw f^RR T^r m qf# ^rmTR" fr =|^t tt |f 

^TT — T 

^^Ff X ^TST 5TFT af *r= ^ — — 

T — TT 



^ s?ffa- $t ^rrt^r — ofk tt sr t 3rfsr^ ^t <rY ^ sfttcT^ ^rm 
■t>^f *ft stjttct^ ^ttt, ^rt ^mr *r strf ^t mr*m ^r foff % stk 
^ttt i tv§ Tf<? tt *r t ^t fr cft ^ ^°ttct* ^tr % ^rw st ?ft 
^pttct*- ^ttt t^rcm sr# ^ 1 1% ^ fer q-^r ^t <frff T^r *r stttt 
# ^tt 1 1 snr§ stt! s^f 3>t Ttcwr *sft^ srrrcr^ Trrt TTt 1 1 t^t 

^TcTT % fer ^rt <FTT°T WTT <errfftr % ^TT? TfcT STTTcT^ afk TsPt 

TfcT grsrt wr 1 1 

T 3TTT TT S>ff ^TTc^ ^r 3rsrfq; q-f% #ff Tf TWT ^f cft 
^Tf> f^PT^ =FT §K ( -T) - ( -— TT)=TT — T ^t WTTTT sft T^T ^T 

ferf <r s*tct | sr^ ?rfe tt ?r t ^t cft fcrw stttc^ ^tt 3rft 

'^TTTTT fTTT TT^ TT> TT % T 3rfsR> fT ^T forW ^TTcW ^TTT 3TTT 

^ptttt T^r ft ^t | i %q jt^tr ^ ^t sqrt% t%£ gf i 

^ m>f % # ^Ttrf%— t& 37 tttT 3fk^^ftcftT 

STTTcT^ tft* TT ^*TTcW ^TT ^rt%rr tfT>TC<T ^T ^ T — (— TT) % SPTTT 
^t^TT sft ^cTa- if T+TT 3TT?cT SITTcT^ |t STTTTT ¥ SHlc^ *fTT 

% ^PTTTT 3cTT ft *PTT TOTcj; j|tTT I 

qf> ^ tttT? arh; q?pY ^t cft T ^TTcT^ 3Tfc TT, STTTcW 

l[tTT ^5ft ^rr t spttsrw ^rr t — tt= — t— (+tt) = — t — qr= 

^ — (T+1T) t5ft ^JTTcT^ | %^W t ^PTRTT ^cT^ ^T^ q^T ft ft =p>T | l 

*Tff ^rt ftra: ^t ^tctt 1 1% ^f%^FT^r ^t ^tt^ % f^ #flf 
^ % ^Ttwt % 3fcn: ^t #ff ^t TfcRf % 3^ ^ ^rnr %tt ^t^r 

Tt% ^ff ^f TTT^tT JTT ^T?ff ^ ^TsTt ^f; Tts^ TT^ ^ ^ ^ *rr*ff ft 3T>T 
^TTT ^Tt ^t cft ^t?ff ^t TfcFff % 'TtT % 3TFT ^TT TfcTT | I 

^ $ ^tRTIT % cW ^TT^T— ^rW 

^T ?TK q^ | : — 

^FFT i% ffcT^M cT^ ^T m% =~ — 

^n - -- — ^r 

?«^+H ^ ^1%^T5T cPF ^ spT ^r=T X - — — r 

v T — TT 

%a — ^t 



» » ^ „ =TTXz: — " 

T — TT 



s*t1%t Tfe ^ % -^+m % *ftTrur W t x „ 3fkf^r3rpr 

t — *tt 

cft 3feT?r ^TRT 3fk m % ^FF?T % ^tJTRT T' TT X —^5- 

T — TT 

ufT?T 3TTT cft ^ 3T Tjd + M ^T ^TtTW ^TTcT ^tTT 3ft ^T ^fft% 

gfcWT?r *r 5trf T^lf % srtrtir tt^ frcT | i jt^t t — tt ^t ttt ^ 
tttT ^9Pt TfcTrf % 3T3*rrc t^ttt w ftr <r^r ^t ttt | ^3fff^7 ^ 

#ff T^ TTTf ^TT cft T 3ftT TT ^ff SPTTc*T^ ^TT 3TTT m ^ff T^ ?TsPt 
^Nl T 3Tk TT StTT ¥TI^ ^TT I ^ <frrf ^TTSTT if T — TT ^T TR 
3$ ffTT 5f> #ff 37T 3FcR | I qfk ^ TsTTt |3TT 3fk ^HT *TTTf cft 

T TT ^T TH T^ ^ *ft <?>ff ^TT 5ftTOT | ^ TTTTwr ^TRW 
^TTT Tfe T ^TOT^ | 3fk STTTcT^ ftTT Tfe TT ^lic^ ft I WTT 

^ ^rt^ ^t wrf% §f i 

Tf T^T ^t TTT f%TT TTT | % ^ if ^ TT^T % ^TW 

sptw: *r srk wt | aftT *r TjcWM ^t =tt# stttw: 



TT — T "iTT — W . 

* x ^r=^T ^ t=tt^' S^pra* * WtTRF 



*TT — T . %JT — ~ 

sWT HTX 3fk * + TT X~ | I <R <M TTTf ^T £PT 

faf 5R^T TTT % ^ q* % fkf% % ---- ^ ^ ^ ^ f „ 

t^t ^ TTT 1 1 ^r srttt sfft -§ % ^t wr% fag 
1 1 ^rt^r % ^3tttt?t ^t ^qrffr t^W |t # TTt | i 

Tf WTT ^lT^r tV ft% ^ f/^«TR ^T «fr ^tNT ?TTcT 

^tTT T^ ^ ftTT ^Tff% tWT ^sg^T 5f f%^ft T^ ^t «ft TfcT ^tcft 

I T| ^ f^r iT^ft T^r ^t, f ^-^ft T^rt 1 1 WN 

^t ttspp TfcTTf % ST^TTT T^TT ^TT % ^ ^^TcTT Tf ^Tcft | I ^ ^TW 
T| SJT^JT^ | f% ^tTJ TTRT % «fT ?TTT 3H% ^T ^TTT % «f % ^TTTW 
^ 7rf%qf ^TcTr^- tptrt ^ fTvC tT^T^rs^T ^r%|t3TTETKqi;3?TT 
% ^TK ^>^f $f f\T |T t5pnff *t fTvr T^^TR ^ | 

^?^f ^WTHR rTcit f^q^fctTfJT: | 

frat5r?r ?rmfiTc^T w>T55nwrrewt: ii\sii 



?Xm mwwfo & tt^ gcrai cra: ngn 

?Tf5|im^!3itffĕI^T^T: ^qf?ii>T^T: i 
fa^T$$g^^Tfo«qtftfa^§?^*t: i»*o»i 

cTTr?TfH^ 3*T: ^nrT fa^«?f 5 cTlftT«T I 

STT^K— 51%^RT % *T*ff % tSWT 3ffc TTt^TTR cT«TT ^*t% 
1%^Tf ^T *TPT srpniT Uf^Z fl>K *f 3ft TTT% $f *f «PT 3*t% 

5R*fa> TJf *TcffiM 3T1T ^T^PPT^ «TFFTT ^TT^ I (^) fk$N ^t ^T *«TFT 
^t q^T¥TT *T 5^T TT% <[R & «n*T t^TT ^T^" I srt *TfcST snl ^R>~t srd^ 
^ ^t ^cT ^ft % ^T ^3% f^FTT"T % 3TT§ *T 3TTT %fk TTt% fT cft 
TTT^TH %3TT£ *T STPT % ^TT ^T^ I (§) sft ?rfer 3TT% ^^t *TT% 

f^^r ^ttt st 35 ^ptm *f ^ % *r>rtsr *f ^t ^t stt^ qfcm ^<rr?r *f 
«rtf <rr 1 tt^ 3rt> tV^r sfsT*r ^t <ft ^tr Sf ssr ^sr ^ % ^rtsr 
*f 5ft?<rr 3fk qf^r *f st 1 (v) ^ % 'tW^t *f tttst 
■3ftf otpt ?Frfcr fr^T?rt 3fk w ^rf% % 3m ^t f^^r ^t ^tt *T yyn 

^t, 3*FT<W ^t f^TT "STT^T^T ^ % WtntST *f ^ftf TT I STfe ^Tf% 3TTT 
f^T fw^ ff 3ftT qfk f^K |t |f cft ^T ^t I (<n) 

^r^" 3ttt ?r^ % ir>r if ^ ^tt srt?; sr^r ^rr^ ^r Jf, ^*rr ^t 
3Tftvi5r ^rnT^r % t^t w ^nf ^t ?t^r ^if& 1 (*t^) 
^r^r ^ ^t 5f%^T?r 3ftT ^r % ^?r% f^T fa>r f?TfrM^T ^ 
f%#fT ^pt fesrr tr^ |t ^t cfr st^rc 3^7: f^ ^t ^rt ^ ^\ 1 ^t ^ 

% 3ft 3fT% ^t t #ff ^ff ^T TOT?; 3frTT ^t^TT I 

f^?TPT — ^ ^ % ^TPT «TH% ^t ^> TTt% ^ — ^ 
^rt 5 ^ if ^T5TFTT vtft | I ^1% ^ ?TRr ^TT | t% *PT*T ^T^ ^T^Mld^ 

qr | ffcR>"T^r ^^r *r*rr ^t | f^r^r w #ff ^ 



^srtcri qT ^trr i ssr ^ 1 3ft <frff Tr^f *r ^tcrr f srr 
fsrr%3r % ^tt fVf qx srrrrr | i ^rfrrir *q-&£ gt^rrsr «tft% % f?rcr q^r 
<ft §f ftf% % ?rff % 3ft wt*rt?r 3rr?r I 3*rif st sr^K fr^ sttct | f%pr% 
*tt*t 8rT«T^nr ark arm^w | i ^ *f^rc srT^r^r^ srk arppnp-pr % 
snpr | i ^w^prsrt ^ cft w^rsrr % w$mx arrer^R 3fk sttsptcspt 
% §t sTT^r^^nr sfk arriR^nT f^p?r% %t ftfw ^r^rprt | *ft arrsr^ 
srtoĕr* sht^rt | 7^3 ^tsrt^ s*r ^pt % f^rcx ^ ^ ftf% st 1 1 
^ t^^t ^prfe:T^r ^t frfa *r*rsrm *f&q- $ ^ ?ft srt^rt ^pttt far 
^rre^TT^p^ %t xrf% %?rt | i 

f^ <1 o \ *r spps fRrr i f% ^r 3tsztpt % 9$fN» <pp 3fa?pr5r 
% % ^r>rfw %t sfr Ttf% <?t |f J apr^rrc T srfc *r ^r^t ^t 
^rr ^ w ^ptt ^ ^rf^T % ? f^ % irprtsr % sptpt itTr i ^r 
^ ?r^f % bwTctitt sfrrf%iw ^t^r^T f^aff qr ^r^r | 

gt%iW *T % *PTsftcf frft ^T ^ sPTT^TIrT qr q *r % 

OTPT <fPTT I ^Rn^R f5TCT STTpT ^ 3T^ ^ % ^f ^ m $ 

%t 5f%=FM ^ | <?t *<ff %t 3% s*r itcft | fa*r spt* <?>ff 
^ ^ §r swsrtas tt *r i ^ stptt % fwr ^ ^ %q- T ^ ^ | 

% STPTt ^Tff % ^tapJT tr^7 |fit sft v-% sr*ft%f % srg^TR ^TRr ^TcTr | I 

5tr ^ ^rr-r^TT i^rr | % ^rtjt t t sftT q" wt | i ^r^t ff 
%?mi % f?rjT ^rinr: ?r 3rfa sr % 3rT«r-3njR-^5pif-?f^Fr-w ^f tt i t| 
snt>£ i %— 

SR^» ^ft^^ % ^T^ «TSET Jf ^t ^tT^ | ^RTT TPT ^ ft ^TTT 
^T^TT i 3T^T ^^T ^TT ?T T 3[k 31 % ^TPT «ft 5TTT ^TT W^t | I 

% 5th^ ^t ft% ^s-a ?5fW ^ ^TTirt tjtY i sftT ottt ^rnr 

STT^TJTT ?T STT^RiTT ^TT | I ^ ^ % ^TT^ # t 
^RT Tpft i 3ftT W^T ^TT*T 3TT^R"f ^ 317^^^ TWT | I ^ %t 

^^tt i 3ftT ^ %t srpT^^nr ^r^r .«ptt i ^rT^ ?^^t q-fTTrir 

^T^trlt qjG5 ^?^o) % ^R^cTT | %T f^> 3TPt firS 

%5TT ^FTTT T | 

3TRT|^^nt — ir^ sr^j | fif7 Ptt^t %?r qr %f^r ^r ^tTt f^?| 
^ T ^ ^ lt 3tt?t i ?^rf^r ^ %^ft ^ % ^srtcr? tt aftT ct^^. 



*9 '■ 




t, ^r=^r % ?TR (f%w if q # gpi^ sr ttt |) 

*f t t ^r^^srw 

«r «r q> *r ^ q- *r— g7Tt%ftr 

^-=^Tf%frr ^ t^ fsp=§ srt g^r %%sr ^ ? i 

3T T © TT= T fV| 3>T 3T|lTTWfTT 

u *r s> ^r=^ ^ ^ stett §arr T5ftcrfTT 
g- *r q>=T t^ qr srm §3tt R^srr^r 
^ ^ qr «ttttt §3tt *r*rsffcrffr 

^ % ^T3T>T frT sfk ^rt>TfTT lfr<mfcg 
q=T Tf % STSTtaltT 3TTT 5fTTf%ftT ^T ^TTcT f5R§ 

<r 5r=^tfff ^ % *mftr frff 3rr (sfrrf% 3^ <rc) 

5PTRTf rT TT 3T>n:) 

*T SPTr^IrT TT *m) ' 
«TT JprtSrSta IrTT TT iBTf% ?rT TT ariTC 
^TRT^T 3TcK) 

*TRTftT 3ffiT) 

ftft ^TT ^Tf%ftT TT 3RR 

t q-— t qj — t qj 
sitt t sr=^r ^r — t 



tsrt^pr % ^n: 3 & sr ^ ^rr tot | #sr q- q> *tt *t sr 
sRTTg; ansT^n? ^ 1 1 ftrcr ^ *n*fftn: f tt ?>r | ott 

tft 3*T% ?TW5fmfTT 3ftT S^5ftcTfTT TT^ iT fl# T^T t *TTiWvi 
* afft S *Nt f^gaff qr ffeT $ I ^ fe | ftf ftrft ^ % 

irRtrn: f tt «tt *tr ^ *r amra^ t^t 1 1 ^ ^rt 

^ ^TT | ft? 3TTW % 3T*T tV|3ff <R ^T 3TRT^FT ^TT frcTT | I 

q^r ^ ^ptt ^Tt^r ft? *rft ^ ferf^rfrT <k $ ^«^nr *t 
vfrwm ^tt ^TTlt^ ^rr^: ^t | ftr ^ ^ fafefrT <rcfrtft 

fSTT%3r?TT jt ^T ^STT^rT *ft $W | 1 ftRT 1<>\9 % 5RTJ $ ftr ^T 

*t *I q<f twtasr $f ^t ^terr | <rc **th * ^ktt | i 




^ 3T ?J— ^ f^Tt%5T frT 

^ =^fn: ft?§ 

Tr=9FTt>TfTT qr «r ^ ^t ^tft 

^=ST % OTSrtSlrT 3TTT 5FTt^TfrT ^T ^TOT tV| 
3T ?T ^=*T ^T ST^TT^ f^ 

^r=-Er ^t sttstwih 



^c*rfsrcrrc ^ 

arstrraitr snre *r % ^ratrrttT w\ ® fa§ ^rr 1 1 sr ^ w 
*tWt ^H^m | wfftr 3rfRm itt sr *r s> ^jTsrtcTSrT *r £o 
*r *t«r ^rrcrr % i ar^rKTairr %^tt % otptrtt ^tcrr | f*m^ 

ftT affc ^%fcTST 3 tT % 5fN ^T % giTR ^tcTT | ^TT>R 

*rT«r s ar * w^rw % ^ 1 1 *rfc sr 9 *r ^ *nr¥t*r tsr^r 
»TRf5RTTO5ft ^tw sre^goanr «frr s> sr ^=?r^W 1 
^Twt 9 srar «srcrm *fffa arerm+?TRhr=«o arsr 1 ^r- 

t%tr ^TTW t%W3T 3T ^ *r if 

^TT^. ^ W 3T 52TT 3TSTTCT ^STT 

s> *r ^rr^ s> sr ^~^n K ^ ^ 

*rfc w *r ^ *r q- % shth srh: s> 3t Bfft ^ <?r % gnrR *th tw 

5TFT cft 

^ 3" ^ 3 T 7 *f %ij 

• ^ = *r *rx<T w *rr 

^yr^RX 7 5T WT 

t^; * er v=v% stt^t^ 1 ^rW f%s ^tt | fi? tsrcr m 
^ f^f^r tt^I ^r ^ ^rr smr^nr ^ ?pt <t *r *rr % g*rr 
^ *r *tfj £t <rc sttctt 1 1 ^ df s*fr* % ^ * r cttct* | i w 

^ K ^ ^ fe ^t *FTT f% f«TfcT5r^T ^ <fTT 3TT^^T ^TT $cTT | 3T>T 
^nffcRlTT ^^^^^^1^3^^%^^^ 
% W WTT ^t ^TcTt | t%^R ^% 3TW STT^R^T *T 

*r affc srt^ *r art^ %fcT^r arni?nnT % ^ft ^rr 

t <W V* ^TcT^T if %WZT TTR =FTT ^TcTT | I aTTT^ tWr£ : ^TcT :: 
%f?R^r 3TT^^ : 3TT§T|^nt I q^t ^ ^T 3T# | I 

t>sT ^0«^ sjK ^o\a ^ y% ^TT^T ^ t^rr^ ^ | I i^T ^T 

1 <ft ^r ^rr ^nnftcTCtT ^Tf>nw ^rr ^r f^ tx ^rcTt | ^> t ^ ^ 
^•jr^- ?f^r ?k Jf 5T % vft™ it ? ^rr 3tt§t^^ 5ft?% % sr ^r 
3tt%*tt HT^^Tr^Tsn: ^ctt ^ cft t ^rr ^^rtcT^ sPTf%f rr 



* spT 3TT?T^^ *5T%& «T *T *ftTT9T 3n%TT I <TTWT ^TM % ^T* 

^tar | <rfsT*r src^ ^ arm^ni ^ % ^rt^ % 

WT | *fft ^tR 5IT *T% *3 *PT an^^T ^ ^ 1T>TtW *f **TT W 
$"| *5 f%3 °«o^ & t t ^ t ^ f ^ 

spttst ^^t^TO^t*^ 1 ^ ^THT 3n*TTT 3^Tt^| 

* % TOT ^PTTT ^TTt^ ^TT^T ^TT^T % feft % ?ft% *PT 
Tt^T ^TcTT | 3fk ^ *T t%?l gf ^tcTT | ^ tf **TOr % Wt 

ft?5 *r 5ft% ^t VC* ^ I ^ ^ ^ ^ * 1 

sr*n; mt* 3 ^Fft T*t ^ *r£T% ^t taT *t ^rrt% ?tY 

te^twri 

wvn ^Tt^r f% *f *«rta % TOrrit *nft <tter | 
fsrc ^HTarr *r ^ ftra ft i ^ ^ 1 1 



for % ^ 1 1¥ *r ^ ^t arow fwtf ^r * i i ^ tem 

| fo ^-f*ngFcT % 3T3*TK ^ T spr TH «tft Xtt% | l 

f^T =£T qr ^ ^RT «feT | fe ^?T^t^^% *PTH «tm %% *T 

^ti fTt> ^ ft *re*ft i ta^r w * * <*t to* aroH fa^r *rcsr §r% *r 
tf Wr* srf% I ^ftt% tr^^T^^T^^T^t 8 ^^ 
«r ^rwrar | wtf% 3T s> tt *r tV| a^ttrenc tt | ark sr s *r *r 
^t R^ftofrT | » ^rtsrtr, s^rt^sr ^ ? *r t 

^jt ^TTZ.^^zr sstt/^ ^t _3LA ^ g * 

^^pt ?r^t ^ter^rml ^rt^ ^>t h> *t *tt ^ 
^str^^t^t«r^?r^% ^m«r %% «Ptt ^rt^r ^lr % i ^^rf%n^ 

«f?$T 3TT wt i fv 

T? f^n ^ ^ " t%^ 

q7T^ cfftur £T q- ^ ^T f^ ^>T W ^SPT I ^fft% ^ ^ % ^ o 33ftcT- 
W 8ftT ^5ftcrfrT % 5f i fW 1ot) T % ^o 3T5T % 

snit % ifftrtw ^t jnrmr % i ^^°) ^ T 



*r ^ # m% <rc *r-M°° ^t arrr%3iTT ^rt^s «d© % «4W* gr (^) 
% mprr %m ^tst | wrr ^tt^t, i vfk ^ ?ftt>t ^tt spt % ?ptr 

^T X sFT 

vft «TPT oft S ?T=> ^,^, — I -H*H*+> <«l *f ^RJTWt ^ft ^TT3ff 

Sf swrr ^t^ i 

^ «TcT^PTT TTT | (^t ?TOTT%^R f% ? <q* l fc FWTT 

^T TPT <|^^\3 ^^T | 3fk T^TsPTT^cT % STTR ^H^t T^t | I ^T 

x=; 3TT «ns^ ^tt | ^rt <h<5^ % t^rj | ^rrlr^ ?rfe ^ tr f*m 

^TRT t% ^« ^ T/TT % TR: SPTR | <ft ^ Tff I 

fTt% Tff | fr fr*ft sfgT 3?t ^r^t ^ $rt % *ptpt ^rt 1 1 

^T *Tff |fPTT : — 

sr 2tx*t^ptxk=j ^ t* *tt^i 

WX=- = 3v5TT 

^tt ^t £ o T/tt t^err ^tcft | wfatr Tfe 3?r % spttt^t % 
^t^t tst ^t % o *r $*tt f^TT «tpt at ^n>t tpt tosrTsrt if z<m stpptt i 
«TT?g; ^o *r ^wt ^rt qrc ?ft% ^rr ^o stpttt srk ^PTt^T ^t ¥7 
^ ^htt 

^ if=^ *T X sPT^ST PTspSTT 

W & ^ = ^ 3T = 3fPT?f <£^R7JT, *T ^ V ^T 9R *TT t>#T ^TTaff 
*f | 3TTT sFTT% 3Twf Jf | I W 5R>TT ^ fe ^tcTT | ftT T % 3TT% % 

3f?r ^t ^Tf% 3f^ff t fa® ^r^t ^t sp?n3ff T5T ^ 

^t 3TRTT | '^^ fcR7<«rT3ff ^f ? ^ ^T 3TT^R | ^OT % ^TT^ <\ o 

*f ^TPTT *PTT | I ^ f»TTT ^T ^T^^T ^T ^ *ft ^ | ft> ^ 

% srm ^?r ^t ^ff 5f ^wpt. ^ ^t t%^r ^tt ?r t^t 

% ^3ft 3TTcTT I ^ f%^TT3ff ^f ^ ^T 3nqH^4+H | I 

3T5T I^TT | fo q% aTT^^^T t%^T STTO STTTc^RJ 3TTT f^T TOT 

^ttctt^ ^tcTT | arsrt^ ^t srm^^nT ¥t ^ % ^ttrtw f^Rr wt 
^Tt|T afk *nr*r ^ptt ^Tt^r t ^t^t^t^tt % ^00% ^ 

^t SqT^^> ^t TcTT ^j^TT | f^> cPP ^ ^rRR^T TvfcTT |, 



htt^t it*r TTf?r % snt^ f^§ ^ st smnr ^ttPtt % srrts f^5 s 
cnr* ^|r' t^ctt | cra cT3? ^t^t ^r^rrcTiTT st^mWtt % srro t^ctt | 

3T?rt>T SITcTItT cTW ST^SrtcTIrT % cFT *T 3?TT T^cTT | ^WT fo facT 

3£ if fc^FTT T*TT | I ^ cT3F ^ ^STWT^ ^cTT | 3^ 

TTf?T % 3TTfe fo=g S *T *TT5FT TTT% % 3ufc ^ <TC> ^ T^cTT 
| cRT cPS ^RTT ^TOT 5ftcHtT ^STcT^tT *T STjpt T^TT | 3T«rf^ ^R>T 
^HhWtI ^TT cT^T ST^STTcTItT % cT^T ^ ^ft% T^cTT | #ETT t% V^ 
Jf t^TTTT TTT | I 

t\cT 3£ % 5R7^ | fsp ^5TW T TT^ ^tRPT^ STTT ^FFT 9TT ^tTT | cT3* 
%WR ^STTcTItT 7 % Tf^T | ^T^T ^T^T ^^ITTcTItT, 
sfft ^TJcTT | l ^tRRT ^ 3*T 9TT ^TiT, TTPTWT TT cft FT^ 

| f% ^RTT ^^rtcTlrT ^t t|tt ^ft T ^T | TT^ +<*W|y)cT. ItT ^ ^ ( 3ft 
t^- ^ t^^TTJTT TTT ) ^Tf%^TT ^t ^^f% Tf^T ^T^TT aWT^ ^ 
TT^ ^T WTTffcTlTT ^ft *Wff sJtTT ^TCt 3TFt -jt if R o ^TcTfrT sPlPci^ ^t 

spt^t i 3TS£rt>T T^ft ^tt *f ^ % *T 3fk <r*rfr ^rr *f 

5ftf^ qT ^^TtcT^rT 3ftT 5PTT>cTItT % ^TPTTcT "T"T "PTT"T "?TTcT ttTTT I 

^rt f^r <i °^ *t 5R7j 1 1% t 3fK ^r ^ i vft 

sTTTforfrT q> ??TT?r qr ^t^ctt Iwt^r^rsrnt^irl ^^f%q ^ % ^rrw 

if T U ^ftf^ §T T> ^T ^TR 5TTcT |TTT 1 ^PT ?R ^T ^^TTcT- 

^cT sMPtIMtI % ^ ?«TTT qT WcTT | ^TT T % Tt^ TT^S^ | \^f^l ^ 

e. c ^ 

% *r>mr It^ti ^ ^t ^tr ?ttct ^ttt i 

3T^ |t I f^T 3T5T ^ ^3iROT T^cTT | cW Wtnt^T ^ ^ o sf?T 

«ftf^; *r ^rt ^iw snciT | ^£t stttt^t ^ ^ttt ^cft | ^irtT^ ^ W t 

TT^ % 3TFT ^TTT^ cRT ^rfi TpT | cT"^ ^TST 5° 3T5T sn^T ^T 
?fr*TRr ^TT^PT STT^t 3TTK HT^FT ^^TT % T^T T^cTT | f^T?T# ^T^cT ^tTT 

^tcft | I Wt ^ ^ ^FTFR T^cTT | cT^ W% 'TtTW *f a° 3T5T 

oftf^r ^ sfr ^TTt^r 3Hcn | ^r^t sFTfor ^ ^f^r ftcft | i wfcr^ ^ 

^TcT 3tRFT*T 3TTT ^STWTJr^ % ^^«T *f W^t T^ft | w|t ^tTT ?FTt^cT 
STT^ WTTPrT % SF5RT $f ^ft ^ ^tcft | %T t^ H ^ ^ 

^tKm $f ^cTWTTT W | I 



<H $ S?ffo ^HMpTi — 3TT^T 3TTC 3TTZFT *f^K ^ WK 

% 5ft «TtTtW STTct | ^T^TT 3fcTC STH^R ^ ^PTT fo #ff ^ 

^t ^ ^ ^ ^tcTT | i fsr*r sr^ ^ 3f cr ^tcTT | ^ft w 
^ff ^ ^t gfcT ^Tsrr^r q^ ^tcft 1 1 ^r sto ?fk #ff flff % src ^ 
^t tssrr *f ff 3T«rt^ crtat *tt #ff sfsr<JT ^t cft ^ff ^t 3rr f?r^T^r 
qr sttt ^ ^ff % *rcf *t f?mn? f^r ff ar^ ^ stt sttc afk 

^T ^t^TW |t cft ^ff SRt ^T TTT qr 5ft STTcTT | 3cFt |t 

qx <frff ?r§ ^Tsrtcrirr qr ^ <Tfct 1 1 

W g^-t^raRT % srprc 3TT3T 3TTT 3TTSR ^T «HjK 

^ ^t <tf% # sq-q-ftr fsns frcft | tsrcrer ^ qcTT cft ^tctt ft | fa> q^ 

TtfcT FT/T | wfPl> ^ ^cqqT3ff & ^ t%^ ^t *nft 1 1 

HIHKI^TWt ^ ct | t% t^m- ^T^T ^ % sFTf>cTftT ^T ^TPT %t%W 

*f <*r*r ^tcTT | ^^r wr ^ 3Tq% src % ^r^ %f^r % 3?rc t^ctt | *tt 
*t% T^rr | i'fircr *nra ^ Mnr % sqr ^ctt | ^r ^ ^ srq% 
9FTforrcT % ftr % ^ ft ss*r ^t ^rrcTT | sfk f%*r ^ptt #t% t^ctt 
| ^r ^ qt# ^tcTT | i t%cRT m <fr# ^r ^tcTT | q^ 
^^nr % ^ht ^tctt 1 1 ^ % ^ frcT 1 1 ^ ^ % 3tt*ft- 

^T 3TTf«rcT 3TTT |^RT 3TT^^PT T?! STTt^Tcr T^cTT | I ^ft 3i\M<\4W 
TK 3TTf«rcT ^tcTT | 3TR?T ^WT 3TTT ^ft sn^^ 3TTf«RT ^cTT 

| ^r^t 3115^^;^ 1 1 

f^ c| oc; Jf 5T ?Tf q>T ^TT ^TrTT | I T 3T^tTT^IrT 3T *r ^ ^ 
f^TfcFT 3TT S f^| qX WcTT | ^T^T^ t^T ^HTT T % shlPd^ ^T 
^TPT TT f5Tr%W q-^ | ^ ^TT^T T % 3TftTT3f tT ^>T ^ fV| %fcFT 

I ^r^riT ir qrr tt ^cptt q"^r |3tt | f%cpft ^: t % 3rfrw- 
ItT ^r t WcT^r % 3;qx 3trt | i qx^ »r ^ f^f 

% JTc% ^T TT^T ^T 5T^TT STPTT ^TTcTT | : 

T ^ # T°FTT — 

Tt^TTT SPT^Ttwr t^^T^T T TT ^ % T ^ TT ^1°T | WTfSp 

^SrtcTTcT T % 3TffTTcT3rT ¥t ^TPT qT ^RcTT | I?TT%q 




;j # TT ^=<T# f§Tf^RfrT 
T=?T^ 

^fr 1 1 *iP-d<4ri i^rt%tT ^ f^rwT ttt t% t%5r ^n^r t| r 

3f T *T S T=T 3TT ST^tW fxT 

t> *T T Ti €t«=t%5^; frT; 3> T TT=T ^T ^^srt^T^T 
ST ^ TT 7=TT ^T ^rtcrirr 

■o 

^ T5=S ^T ^srtcTIrTj 
JT ^^ TOH^ T; ^ ^==^^<pPT; T TT=T T^ ^T TT t^STT 

irr ^=t t^ ^>r ^r^ (<Nr ttw?ttsttt ^^Tqrfep: ^rr^) 

< T TT =ST=TT ^T 3TTTTTHT 

< ^ ?TT ET=TT *PT STT^nT 



*tt t 'T stt <t tt ar ri w^H ^tt 

^TT T TT ^TT £o f%5TT 

5TT T TT X STTTTT^T 5TT 
" ^TT T T= HT_„ M 

t ar t % w | srt tr<|T^iw % sr t % *tttt | i s*rf>rq Tf 

STTTT % ff> T T *sf¥ f=fKTTt TT T ^TT ^TT | |PT ^T T ^S" ^TT TTTTT 
STTTW^ | 3TT 3TJTTT "5TRT ^RTT | — 

SirTT^r^TTTSr^TTTg' 

~3TT T T ~5TT £T = t%^TT (^) 

t sr = u *r— t sr -t =pt srrt^ 

3TT T ?T=T TT sPTT^T ^tt^TT 
f%*TT X *TT T =T 



.\ 5TT tf T« 



5TT T ^ 

f%*TT «TT T TTX 



.*. 3TRT^^7T= 



t tt ^rt% Trfen t%wr 

5TT T TT X 3TTTTTWT5TT 

t tt wrfcr TrfesrT 

mx ^TT X 3rr^TT^FRTT 



W\f^ 3TtfoxTT 

W %TT T ?T T ^T ^ft TTT 3TTTTT T^ T^T3TT" T |TTT TT% ^TT3ff 
3Tk ^t%-TT3ff TT TTTT TRTTT frt% SF 5TTTTT I ^T 3TT T^ £ 3TT 
% %T^T 3TrTTT^TT % TTTW T T*T TT % ^T^TST T *T T 3TT3ff 

% TTR 3TTT ^TTT I Tf> T^ ^TTTT § fr ^TTt TT if Wl^RS TT TTT 

*r ^ ^trr Tt ^ T-oo ^ 5-rr ^% ^ TT f w $f ^ ^ 

^«St^TTpt & *TTT TTT TT^tr T| cft *T*T <T | tV «TT TTf?T % 

^^TSTt ff TTf% TT 3° 3f9T TT <t"oo ^ T SST ^TTT | TT t^T% 

t t qr tt $m | ^r% ttt t tttw tt toTT ^tt |ttt i 
^ ^^rrTfsr^R % s^rhr» v t^t ^tr | i 

^ ^ ^Ft TTTT 



^TTTTT Tt?ftT tWTST ^ TT ^ TT ^ ^tW TT^T | TTft% TT 



^ ^*ter w ^ |, ^ s 3Tfrw^r | ^fr wjssrtasrr *r *r*F*>>r 

cp; | I ^ ^r^TTT^T^ *T 1 ^T STC WPTT | a^T ^TT 

f^^T% % T TT TFTT | I ^ ^ *TT ^=^T ET TT ^= 

an^T^T^ I *rfe TT f^^frf % <TW ^t <TT ^tT SF TT S % *PTFT 

Trprr 5tt 1 1 ^ *t srft *rfe ^ tt *3 f%w*r ^r^-t^^r tft 

f^T 5fFT ^ ^T *<T^ ?R in^ STSTTW: STp ^TST ^TT | cPS 

^WTT^ ^r^5T% 5TT H^T | ^ff% £o°-3remT== 

^rart^T i ^rt ^tt $f # f% nt^rta t%*f5 ^ tt ^ Sf 

^TT ^ ^ ^TT T TT 



^TZ^ TT ^ ^TT ^ ^ TT 

^TT ¥FZ WK X ^TT STTSTST^T 
^TT 

<TT?3 ^ © ^ TTT^T f^T^frT % T T> ^ % *PTH | ^Tt -«^lcHu 

f%^r g- ^ w sfrT sr <r <£ *r ^ ^tttt ^rrar | : — 

^TT T ^ ^T ST 7 t%^TT 

^TT '©""^TT £T ^ 5?TT(S° — =3 T) 
t%5?TT ta*TT 



^tt (^o°-^ 3?t sfrTfar) ^rt^r +ifd^n 

^TT ^ X f%^TT 

5FTRT ^tf%^TT 
^TT *W 3rTST3?PT X f^TT 



sPTf?cr ^tf3^TT X SP^T *W 

o£ ^r^pTT^r^K % ^ **fta> ^t ar# 1 1 ^r st^tt t <e ^ ^rt 

1TFT ^TTSTt Tf 3TT^TT STTSTC^ | I 

3HST 3frX STPTT ^^FT f^T ^TT sfk *T*PT ^PTT ^Tff5 

t>n? ^jt t%^nr | ^rt t^t RreRT % ^n^sr ?r ^^tftt vm 1 1 

ft*£ ^ spt ^ppr ^t tt^ ftt% sft 5® | ^T^TT^pMt 
^^FTTfsr^K % ^rt^: ^rt^ $ *ff ^t^tt^t | : — 

^ % ^frntw ^ cfVr ttt% ^t^r ^ ^rt ^rmt^r 3tt% ^r^T 9FT% 

^tt^n^t^ %W ^t W ?K ^ ^T ^pR^T^tt^TT^ 



*TTT ^ ^TT ^T%r | q§ <j e; % ift?ftT WF>T t%^T T TT ^ 

T FT*£ | I Wft% T^ % STTTTST if £o ° 3ftfT *T qt 3TraT | OTPt Wnt^T 
3rTTT?rT % ?TTTT ^ft | (^*t ^STT^rT^TT **fftr sft T^T T TT =T 
*JT<T % TTR | ^T%q ^TTf%-^tf^TT 3TTTT^-^fe5TT % *PTTT 

STTT t Tfe TT T =T fesT5T ^TWPT t%^3T TTT t%TT «TTT cft 

-O *3 

/.TTT ^=^o° - ,/ TT TT ?=^o° — 3TTTT3?TT 

• ' ^ ^ ^ ^ T 111 ^ ^TT TT ^ 

• 'stt/It^ tt ^t^ttt^ stt — 3TTTTT?TT 

. ^T T TTX^TT (£o°-3TTTT3?TT) 

, , w Hl «II ^ ^= 5 

^TT $o° 

__^T TSTT ?RX^TT — 3TTTTT5TT) 

~ f?T5TT 

TSTT ^TT X 3RT^?R ^tt%^TT 



tsRTT 

TTfff % (%H^H — 

t^3I5:^ifirT*TT5m^ t?5rTTff5C^IHT |cTT: l 

sttt^K— (^) tw, *rtr, fsr, 5*? sfk ^sp % f^f % s?mr 
t^s?tt if wn^nr ^11, n, n sfk ^o jttstt 1 1 (^) fc$r 

T| % t>^ ^T 35TRT «TTTT % fa"tr ^ST Tf % ^TT t%# |tr sqw % 

I^T^T feiTT(^^)^ TTT 3R% T^T^^t faSTT 3TTT TT^ % 
^T WtR^uf % TTT T TTT ^T % 3fT ^f5?T 3TTTT | T^t f>*T 3>T 
5 TTT ^TTT | | Tfe ^Nt <U % TTT % TTTT ^TTT rft W3ft T" fr*T ^T 
TfXTFT TT<TT ^t ^TTTT | | 

ft"?TR ^TT^T — 13 T* ^ft^ if T^ TT^TTTT TTT | f% TT^t % TTRff 
^ 5 TTT ^^^^TT *f | I f*J% 3TTSTR ^^T^T^R % 55T>F 
^ ^TT T^ fTWTT Ttt% % ^TTTT ^TT ^HkTT | f% BTTTT ^^TT ^ T^ % RTST 

|>ft | ^Tff rft %T^T T^ ^TTTTT ^T%t t% ff^M it il^WT ^>T <MkW 



*TFT ^TT | I f# fTO ^TTTcT^ *TT <MI<TO ^ 

<TT 3PT5ff^T $tm | (^TT ^T%^ ^3 arft ?*3t *r ?rf *pt 
fCT ipr t^tt, ^t-^t ^T^rt | q^r ^ ^tt arrcsHi | 

T% ^fTO ^T TSJrrr *>lkm> ^TT I i ^ ^^TT ^T tf^fw 
3ft 7toFT 5fl^ff if *PTT m foTT *PTT | I STT ^t ^TT«T 3TT% 

wt^r *f ^ tft s r dHim *ptt | fa sr^ ^ tt ^t^r ^t ^rr ¥&&fT* 

q^ft *f 3TT% OTPt St ^TTT ^t <TT ^P£T ^^TTcT^ *TR STT ^RTT 

^ i =^T^rfsr^n: % W jt*[ srhrt w|f? ^^srr ^t <R 

ift3PT 1 3>?TT % SPTH ft3T | I Wf«Ttr ^ *W | t% ^rTOTT % 
^MHIHI ^ % SSPPT <Tft*TFT ^TT Jf ^ 31 T ^TcTT | I 

™ » ?T^f % tV^r ^T **rIkH+ TPT ?fl% sr^STTC 

fpTT : — 

**P?T 3fTT t^pST == 3° ^TT^T = 3° 4- ^TT 

„ = *K *rWr = vk 4- n=M 

^ „ =3 V^|| ^tspr = K^ll 4- n = ^TT 

^ = 3fT3FT = -T- U = * ^ 

l^r ^tt| t> §*n* arrro *fr*r % f*Fsr ^t srsnr 

^T3T STRTrt ? T I W*t *T?T 9Tt% ^T t>W *PT?TT «TT, ^ l T*r§ 
^^Ttw^R % *pS *pt 3TC*ft % ^tcTT | fa ST*T^ 

S^T *T3*pff ^^^TcPTt^ ^T^tSt |<ftf£T %f^*T 3*W 
^spr sfcrr to^rr 1 1 ^T ^ ^fT 3T«TTg; S'^ t>^TT 

| I ^sF ; ^ 31TT 5^% f5Twff% sFRT3?TTT T^^o, 

3ttt 1^«^^ to^rT 1 1 w ar^rr ^ ftrs | f^ stt^ptI % 

^RT JT^T % 5PT tWT % 5ft ^T^T f?T^T^ # % 3T^T 3^ | ^TT f^ 
TTo *To ^HT^T f^t ^tt «TT it %^T S | I 

|^5?r^ xr?snfe«iT p srtwi^ ^tT^ 



3ffi *T^ | % SPT 1 3^ SWft> if fe*t fpr i%r^r % M r<4i 1 «I 

sto-Sta ^T ^TT^" *TT SPT^T | I 

3TST t>^K fa*TT TOT f% 3HTWT ^ft^ 3Fff ^ | I 
^Tt^ 3T*r*T <Tt%i *TTT ^ | : — 

*rs&r*r f5F5rx^xfsnHrT 



fk*$ x Iw^tt 



t^i?TT-h^^ WtST^T 



^PPt ^ltirep % ¥7 ^ ^T 5T^K fWT 5TT *TWT | : — 
foarr+?g$ ^t^Rnit : taWT : : JTS^H : far3" 

fTTT % W ^T^" t%S ^TT | tV ^TT^ STT^TJT ^t ^ ^TrT 3T^t 
ST^ *TTfT «ft f^T f%^TT ^t |ft ^ f^R" 3TFT TTBTT TTT^T % ^T^TR 

^tcTT | cr srtsr^ |ft qr t^ ^t *tft $m sfk ^ 

*W f^TR" TT TTT 3TfgRT ft*TT #*TT far ^£Tf?T^K if 

fkmm wr | -i t%^m ^t ^ tftt *r ^tttt ?r|f ^ s^tktt i 
*rfe t^TT # srt^ ^ fft ^t stpt sft % qj^t ^t ^Tt | sfh: 

f^^qr+^Hsf STTST^ 

— 1" — wt ^ ^ft tw[ 3tt?t 5tt i^jtw ir ^«^t 

^ ^t f^t | ?rt ^ sr^mr &N; ^t sptktt | i «Ptf wti ^r 
trrtte % qt$r ^ W t%^tt ^t ^nr^ ^t?t ^ %?r f i tt^ *rt 
^T?ft ^rr *rfr arr m& M stptt ^tt^ i ^Rft Sr t^rtt ^t ^t 

t ^TT ^tcft | W^t WTT % f%^ ^ ^PTTT ft?TT 1 1% 
^%^TT^ft|ft PT^TtSRTP; % «lis^o ift¥r |tr f3T % 

ST^TK | I ^TT STtlT^R % ^ Jf f^ |tr f%5T % 3H^TK 

% ^ ffr 3Tqfg; 5ft5T T^T ^tPTT ^TT^ t 3R 3TT% 5^ ^3 $f 

f^ |tt ?rs*rf5iT5r ^rt q^gt 3ttt % srhr ^t |rt ^ 5^t ^ft ?rt5T 

^ WTT fc*TT cft ^ ^T f^T^ ^tfdl^4+ ^THT «TT ^TWT | I 



TTT TFT cT4T ST^pTT sffc T^T ^F^T f^5r^TTfk^TT % ^ tf <|o lf 







9TT5T ^OT 








*Tf<r*T 




f%^^TT 
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| arrr arr% % m*t $ftvg: *f T^r | 1wt p ^ff ^rtt^ % 
srswr Jf anft ^ *w I > *Ht ^ ^ *rm % <r^r ^ t 
^rmrr '^pfrV t^tt *tt fr ^twctt *tt % *m ?^fk ^t 
^t I TOJ «ftTT^ *T?T tt^o xrq Trtĕsr Padam S. M. codrcz % 
% TT^TT ?3TT fe> 3TTT 3T^t 3ftfacT | l ^ % f?PT t ^T Tf^m 

*rfr ^nr f i ^t % ^RT^ftJr % 1=^ % srrr 



f?it tt I i s?r*r q§ srre ^tar | tV f^^f Tft*rr<Jr ?fspt % srjjsrrc 
| anrr^ qf<? ?N?t 3rf«R» ^tcrr | <rt fw ?ft 3rfe^ ^TcTt | 
srk cf ^jt ^t ^rar 1 1 <ft fe ^t ^tar | i tt^ ^r tPittt 

% fa*ft*T 3FJTT<T % anjttTT ST^RTT | 3T*rt^ ^Tt 3rfa^ f£T 5TTcft | 
■jcR STSST* ^T ^TrTT | 3T>T ^ ^ |> 3TRft | cTS ^SR 3rfsr^ ^t 

^mi I (^t t*s ^) i 

fasT 3V (^sft T*5 § 5T^ | ff> t%«T SPTIT ^ ^T *ftST ^S - 

^ ^tcrr | ^r snrT tst> ^ tt^ ^t f(t 3T^r^ srtsrar ^rt | arsrtg; ^r 

OTT ^ft5T ^TiT STciT^ 3TfsT^ ft<TT | *T«TT ^ TS*ft & ^T ^t f ft 

3t>T ^ *T ^ ^ft fft % 2ft»r % SPTH ^tcTT | I T?7§ TST^T *PT*T ?T^ ^ 
9ftST %?ST <^o 3T5T ^TT | Stf STJR TS5|t *T ^ ^t f ^t ^*T ^tcft 

| ^rr y^t *r ^t § ft 3fk ^t *t fff ^t ^ ft % sr^ % ^tjtr ^ttrt 
1 1 ^ % sft5T^f 3t>t t>r^T 3vT ^r^er tr^r t*5 ^t srntft *r spe^t <re§ 

^ ^«^t *T ^T ^ft c^t 3T«T^T ^T 9ftST^JT <\ o o o ITRT WT | I 

<w^5?cftT«sscfT p« n«n fo*Fmf?*rat I 

^^cfT«HTfiff«^ft 3m>^fcTt%9nt5Tcft II^M 

^ 5wt ^n^rutii h^*$*[4m i 
sp*r$iithroift*r ?f fp«iciw sR^tr^ \ \ ? \si i 

**W*$H%pfl 3tftfrJT ^3ĕ^cTTT?Tfft I 

3FJ3TC— (^) ^?Tĕr ^Ht tsrcr tt tt^^t ^rt *TTqt 
^T?fr |, wf # f5Rr tswtt ^ ^t ^€^t f?Tftrr f??rr Jr, ^r^ ^t 5%- 

^>Tt%^7 % 3HT ^ Tir |tr ^TiT ?f ^ ^t t^r^TRT ^rf^ i ^tw if 

^ ^ff ^t ^t^ % ^rr«r ffr?rr |3rr ^ | 1 (i^) tt^ % ^% ^t 
*f J 3ff ^ft ^^t t\?rr3ff ^r tt| f^r?TT 5%^r?r % v§ ^t 1 ?ff sff ttfr 
^nrtrTT 3fcT^ ^r^rr $ ^Tf|tT f^r^T ^t 3t^t^ ^t 1 ^^ft 

^^TTT^^ Wf T % f?rq rr^-TT^ ^ % ^T¥ 5T ^t^T TTffTT 



srarsrpt *rmT ^ttt stsrr srra i spt ^rf^ fr srRt 

arte m^rr % wt ^r T# I (<!=;) ^tt ^ stt^tst *f sff 

Wt ^t?t % *T*TT |3TT ^ qiTT I 

1%?TFT ^TT^T — ^ ht§ cft^r *sfta> sri *T^T % | 1 ^T*T ^ f%3* 

^tt 1 fo ^ttt 3TT^t4 3JTtfcFT ^t WT ^ftf^r ^ % fo 

?n?f 5t?w **tr ^ sn^ *fr ^sr sr 3w Tfcn | ^fff% *rsr <rer ?r^f 
^t wn fiw'f«r ^ft <r^ ?t*t ^r^t ^ *r st^r vfr t^t 

*PiRt f% ^T ^ft^t 3f ^r-cTPTT *PTT | I 53% tT/P 3ffc ^tt 5TT?f 

$jftft | % ^pTTC 3TT^ff ^Tt SRTTW % <KMd«f =FT f^HT Vt ^TTcT TT I 

*nr? v$ €r ^TCT spt TT^TT % %it t%snFTTfsr^TT Jf «ld«U<fr 
ftt% % 3T5^TR $Rf+*lf<!f* ?Tiff ^T ^T3FRT ^T% stWsr, 9FTf% 3TTT 
*PC *T *f ^T^TKt n*ff Ttt% % 3TpK STH^TT =3T%TT 1 fT^T?T 

?r% w % ^nrt^T^ (^) sttt (t) % st^r ^ % 

*rfp?t ^tpttt ^rrt^ i ^rtw % 3*3 ^3 % *r4U< pr (w) % st^str 
few 3t^t snrr ^trjtt tmwm | i TTcrt^r wtt ^tft% % fatr, r^rtw 

spt STST-T^T 3>t 9Tf % TRTTm % $WT *TR ^TT Tlf^ I 3T^T «Rt' ^TT^ 
f^ 3Tf 5fTT «TTOTT <H 3ppT ^T $ cft f^ 7f|f T^ <J^f ?^ft^ 
% farr Wf ^TT TtTTTT V ^PT ^T ^t?H ^Tt^ I ^rT ft^ ^ S^T WfT 

^ft^ ^T ^TTT t%^ ĔTRT ^ 5R>R t^T «TT ^TcTT | : 

ror ^tt ^ ^ ?t ^t % fwt t%?| tt |t% ^ ^r t ^ t stYc 

*f f ^t ^t€t ^7 IT^ ?5TFT t?T% |tr ^ qfrf I 

Tt\^^5ff^R^Tqr^T^tcft^^ ^RT % <Z % W f 

^tit ^ 3ft ^ ^7 cTPTT 3TTW ^T tWr ^ 5527 sf>T ^ ^t cTT 
itt^T 5ff ^ ^TJt ^ % TW f3TT ^ q%T I ^ l^, <i\9 3TTT *t^f 
Wt^ % g;^sr ^T | I 

^ ^pn sttto^ 1 1% 3tft^^t q^ %sr cr^t st^-st^ srr 
wr | spsr ^ ^t ?mtw ^Tf^r?T % 3t^tr ^-^s «tkt ^tt^ i %w ^tw 

% t%CC spTTT 1%^1^T ^«tt Tf ?T#T %sft % 3TpK ^RttST^T ^T^TT 3f?tRT 
STT^T^ | I 




^ ^=SPTeHT $rf*T if TfT fsn Wf 

^ ^htt 3nrr%'| ^rw t§t ^tfttt 

^=3^2T ^T ^T3T 

^T ?^ft^f *T ^ sft 5PF£ ^TT | f% ^m%^T-fWFT ^T sn^m TF$i 

% STTSTTT qT ^TT ^Tfftx cR^ *fr ^TT^ t fer | 

% 5?frf^ ^tt TSJT-TT^ ^t^T Ttfa % ?rwt *F?R | t^tTT^nr % 
*rr*r ^"spnr^rT tft ^t i ^ft *f wf ^nfc % ?^tr if stt^w 

^*t^^h7 wt> cnft tsff ^^ctt 3tt *PRft | ark t%srt 
^ $ sf^r ?f?ftsT?r ^ffeK srt ^t €^tt | i 

3mTf(%sq?T5qT5li ^^tSST %S*T: ||^|| 

?nrni^m?fii% sracT?%?«renfa«?T i 



3r?f_fre — ( <^ ) ^ttM--^ *f strr s^r ^ 

%^^r &w fRTT £f m ^rt gfa *t ^ra- ^m^ 5% 1 1 tt^ ^ 
^ TSFsr§gft % f^r *pt $s ^ ^ ^ ^ ^rt gfcr 
^t^ 1 1 (^) *tff ^ % tro <it f* £ ^ ^ 

fV^f f*r?ft ff <rf ttt W $R ^ * 55 1 1 
<rrff ?rff % tWr ^t srtt tr^-^ 3f*r *r ft cfr ^rt 5% ^t smn^ 
^ | , 33 pr $r ?rfe ^ <*t tsp*r ^teT fr <rt &m ^tcn | 

SPWT araRB ^tcTT t > ( ^° ) ^ ^ ^ T ^ * 

$ cft ^t $fcT *t ^RTTW ^ | I 5T*¥ ^ ^ft ff 3T^ # ^t 
_<t^ =ETm»TTT fr?TT | l 3F?T«TT ST^Tr^ ^PTTTT ^TcTT | I 

f^TT^_'qjOT — 3T|f %^vf TTTWT^T ^T^TT^t T*ft | sft | 

^tt%it f w srttj^ tsr^pr ^t aneuw^rT ^r|t 1 1 

*ssrt twscit *rfi?Mt 3fsi*nf«m: 1 

;aw*it ^rt^wTwpgpt w& «n«rsfa tit srsrt imu 

gp^T^ — (^o) 3FT*P*T ^TTT^ 5S *f T5RT ^ ^T TTO 5^ ^TcTT |, 
^T STTTcWt* ftcTT | f (^) *T <#*T ^tcTT t ^ ^TW 

^t 3ft< ftcTT | ^ TTT^cT WTT STTcTT | I T^f^T€ ^ ^T f^ ^rTC 
3fK ^rTT | ^RTT 3ftT T ^TT | ^ f^ ^TcTT | I ^ft 3Tqtq; 

^fT aftT ct^r^r ^ ^fsFr q?t sftT ^t ct^ ^rt f^r4t 1 1 

f_T^-^lt-f — JT^ ^Tt ^T^ t 1 

^^__(^) ^#ff^m^^^ft snrr^cR t <ft ^nrnnr 

^TFT^r p: tt^TT | 3ffc ^ €Rf ^T^ Wt^ 3ffT ^ t ^ W^f^T| ^TR^ 
^tcTT t 1 

^r^rrr %#fr%^ f qf ara>rawnT \\\\\\ 



ai^TC— (^) $sf ^it ^tn: #3ftT t ^ ajt aftr ^fsrr 
fo*tt ^tt | i st^tt ^tsttt % *ror <rft¥ mTrn^r *jr 5% *t ^ttspt 
^t^tt ^tt^it 1 

f^TFT-WT^T— TT^ cTTTT ^ *T^PT aftT <TT*T tarwr *TT?ft tft 

TTTT*ft & ^ spfs | fa> ^ *jt tspsr 3frr |gr % ^npr^ 
ftraff TT TO" I ^T^tt 5fe % at ^7 |t 3rfsRr «ftffnTR artr 
^ fft % f^T3ft ^tcTT I I fm *TW ^TT ^TT | ^T TT*PT 

^t ^rett; ^pr sfk ifw *t 5% ?nft ft «^t | giar itw wt tt^t 
t| t ^rt ?wt *r tw ^r tarwr ^pr % taw % st* sfc T t|*tt i f*rt%ir 

3TTT fST St^pr 3^37 S^PTW 3ftT t?R*t ftm I I |t, 5^ qT 

* % apt ^ 5 t% *ftft I ^ *r# *f 3T^r *>ft % q^r sttt 
<rf%*r ^r^^-TT^^^ ^ter ^rr 1 1 ^ ^ 

*TT 5^ & TOtsKT ^T ^TT TTWT | TT^ ^ft 3T^TT ajp ^ ffcft | I 
^ETTt^ 7^ t ^T T*TT | t% ^35 STPT: t^rt ^trTT | I 

«nan«n«rm ^^mt «ctN sjsTskit i 

sr^rc— (^y) ^tnt % I^w^ %t%q ^■%5^^nrnnr 

^?TTt> 5p> ^TT ^Tt TJft I t if ^ ^-3^ ^ if WT 

| 3TTT TT^ TT ^|cT fT | TT?| TOTT 3TTf^T^ ajp TTO ^T 

^1% | I 

t^TR ^TT^T— W 9*ffa» if stpetr % <Tif?RT ^"tf^ % s**rt *f 

$3 lf%r f^T | TT^ ^ <TT 3T5^t <TT^ f^TTT ^ fw | f% f^T SRITT 

% 55 ^tt ^nrm ^r #^t <m 1 1 ^r^r ^tt^i ?r|t «tft ^tt | fo 
^ t%^RT ^fr%T ^t ^ I f ^rt%q ^ t>smT % ?n«r Trt%rr ^rtt%^ 



5?T !I^fOTien>TT TtW nTcT^I 3Tfe^TT **T f^5TR 9IT«T ?TTT c rT |3TT I 



(^RT ^) 

[ cj—^s^ % *fr*r *r 3?r% sr«r #Sr srrer | i ^te 
^rM — aro^, *^Tra, srt^r srtr ^r-^ ^ttw ar(f % *ftr, a/r ^ 

faST<T l 9*T>P <R ^TTCT— STJT afk ft*T %t T€t«TT ^ *t frt% * 
^ ^__ftf^nt-*R!S *T w fr ^TT | I ST* % STFr 

*s *?t jfir *t*t sffc s«tft ^r *t ftt% i **rtar n-^— ^ 

^TT cTRT ^rWT^T | I ^Tt^ ^o-^— 5RTTt%, 3TTT^T 3ftT 3TTT 
5nTT3ff % ST srk ft^T I ] 

^r srfsr^TT if ^ srrtst t*tt | fi> tott sttt; % ti* 
Sf *fa-%to *«?r jsr <r^r |, ^% **th ^t i ^rk % ^rw ^ 
<rft *rt*Rn* jRr ^pt^t stht ^tt^tt | i j b mff # 
?rt ^rt 3tt *rct | ^rt srsrt sri^nrprH ^r % ^rc^r sn^t^m % st%* 
ir frei<r wr |, f«R% ^t gter ^ ^St i tt^ 

<TRf HT <TRRsff * ^ *iff wf ^ ^ ^ 1 * 

if <rrcf ^t ^rnrnff ^t tft ^rt ^rr sft W artwT *f <r% 
| qr?5 srr^r snt^T Sr arur | srw f^ *r^r | 3Ht%, 

Wm? *T3<FT f ^TTt\ » ^T <TTTT3ff % fWT ^ STT^T %?TT % ^ f^ 

TTT^TT |3TT I ^ ^Tt ^ fe*TT ^TIRTT I 

ar^WK— (^) arftsr?ft 8nft % «ffr arnt ^ I ^wt 
^^r % 5«it %t t^t ¥t ?ft*T-^T3ff Jf «ftf ^ % ^> sn^rr 

| ^ ^ ^TT^t % 5T5 1 1 

f^fTT^T t^^t— ^^r ?vfl^ % 3 «ft ^«fti armT | ^^»r 




^§PT=5FTfonTr SRRfT==cf tTT^ ^TT SMmWtT 

^t%=t%^^fT ^Tt%=rT cTr* ^T ^HMid^Tl 

3"=WcT ^TPTTcT 3TcTT = rT ^T ^^T^T^" ^TTT qT STJT 

3T=3rf>^ft ^T 3TTfe f*F% cTcfT=cT ^T ST/TTtsP^ fWT 
<T= cTT^ °FT ^STPT 3T%=rT ^T ^^Tf*TW ^TFT 3TST^T STT«T 

cTfcT=cT ^^T^rp" fa£<T 3TWT t>^T 

ST«5T^ 



%o% ^T-t%3PcT 

ar^ wrrrcr Tff | 3ftT urtt i^pr srsrt tt wsit % ^t 1 1 cn^ % 

ST^TTT ^T 3^" | grt ^T 3Tq% "T^T^ % 3nfe *T ST^cTC I T^ 3T^R 

^tt| % I fm^t rr cft snr ^ ^f"t 1 sfk t w i ^ftt>PT, ^ 3cf?tttt 
w 1 1% Tfe **nrtT 3% s*r & t*tt tor ^mr cft ot>t qfrTFT ^WT3ff 
% w ^tcn | i ^tt sttt tscTT I fa 5t^rt % tVr 

srrtT %%q- % f^riT tjtt 1 1 ^ % t*tt ^ qr 5fr sttctt | T^t ctt"* 
^t srq% tst^ % 3ttt\ % ^T3ff % |ft ftcff 1 1 w |ft *r% tct Tsrat 
3% ^ta-spsrrart % «rtf% % srtmt % srrrs tV| % mr\ ttt%-^sf % srrtsr 

tr^ % ^tTJ cTT^ ^T STJT % ^TRT STTcTT | I T^T STcTSTTTT TST 1 1% 

3fft# % 3TTfk tV| % f^ft t^ ^t sft£cTItt qr sft 3T^rc ftm | ^ 
^rr^nrw ^rT^rr | srk sptt^titt % ^r tt^ ^t ^sr-srtcriTT qr *fr 

3T^T ^tcTT | ^ t^&T ^STTcTT | I 17?$ T^T STTTtW T &JiW 

tt ctjt ^t ttt | 1 ^ f%sr <i 1 o % ^re |"t ^rrrn 1 1 Tfc cr cTTt 
% ^nt |ir ^r^iTirr^tT 3frr st^mWtt sttt cft % shiH-dt^ 
st f*rvr t>|3ft qr f%wct | i wnf^irT % fm t%?§ fa qr ^t^titt 

f%WcTT I 3S% 3TtWt % 3TTfe ^T 3% 3T^TT ^tcTT | ^% cTT* ^T %TT 

3rw *<4Wiftpj^ ^ttt | i %t fo q"^r % srsrrTt *% ^rmT 

TTT | 3TTT Wt f¥| % cTT^ % 3FcTT cTT% ^t t>^T TT ^IT ^% | I 

ir^t ^HiH rgg Mq- ^tt 3rf?r^ ^tm w srs^w % 

3TTT f>#T K ^ 3T«T % 5RT»l t%% 1% ^ I WTT ^T 3T^ ^^Tf«RT5 sfm Tff 

| TO; ^Tf^p" STTT | 3ftT 3TT% f^^T t\^T ^t ^ ^t TT*t | 

SPT ^RT^PT^ T§f ^ SI^f*r^ t^^T | I ^ STTcT f%cT % %T# 

^ t>^r t^ptt | wt wz ^t ^tktt | i ^ |t q-f^TTf^^ ^ % 

3t f^?T 3T# 5T^T ^% % ^HT ft «TTcTT | ^^rf%% ^RTt sr^t cTT^ STTT % 
T^I^TT ^TTt^" I 

u^ti srerre % t^ ^nTT ttt 1 1% Tff % ^tTt 3t>t t>%qt % 3tpt^t 
srY?: 3rra«|«H>4 ^t ?t^>r Tf% | i ^ % ^tr Jf 3tfr 

^T ^T?% % 5fr STTcTT I ^t T^ ^T CT^T^Sr ifftT STJ^ ^tcTT 

I I Wt%q; ^ W 3TSTTT % Tff ^TT ^TT^TT^ "HTT ^t t^TWT TTT %, cTC 
T^TWt % gT«T STTTT^^T ^t STT^T^cTT T qfTt, %^^T sn^T^^T # 
aTR^PcTT q#Tt %T t% ^Tt 3TSTFT % ^TT^ % ^cTWTTT TTT | I ^ 



arRT?^^ ^ <TfcTT I 

3T6ffT*?err: ^«ifcir: qs*qfeif"tor*: i 
srsimt «Tt^utscamT <*w nwcw irii 
^ctsert ^«iw: ig^mn fkvsm i 
w%*r**rT«rc?mT srerar: stitst*: 11311 

T^TT %3T ^^TT^TSiHTTT^ I 

3TTc«i^Ti?#sf*rf5rfnn I^t^ «r^nf?^TcT: nttn 

t%9§: <TT3tft: 5ff?eft «tt>«n WtHS 5 I 

*3?ttictt fgir?TT»TT: TC9ferf«rcrrfaR: 11*11 
^rsir: a»nrfct f*$qT: serrsrosOTT^ 1 
femflt3qrn*?it«t irmr qs?r t%*it t^t: ii^h 

?ft*Et THT: ^ tTT^SHT: HT*"} «fT«f *3lft55T I 
3f«T«t ^SHH?TT: ^cTf3l*?m«rtTT^ I IV3| I 

mwtssii^ erf»£en ^ ^m^.^: 1 
^ri^iri <htt fa*?rc*£f5rat* f^ \m\\ 

nrm: *retl«Tfcr: ssrrctat tr m i cM^ mw 

— 3Tft^ft ^ *TCR 5^TTf cT^" % *T>T-cTTff % ^TWt*T slHT ^ 
*o, *V9, V, *o, S-o, «o, \3V, 

%, * |; SrTCTW 3>T ^TTcTTTJ ^TTS ^TSTc* % 3TT# TT, 

stWstct % ^ ^jk 3>t w>r ^tsrre *r$T?r % 3fcr 3f, ssrsrw ^t ^-cTttj 

StTTJTO ^TSTsT % 3RT *f , srf%*5T 3>T zft*r-cTn;T «T^T ^TSTsT % ctW: 3fhC 

^ ^t *rfcsr Jf crtsrc % sr <r if 1 1 ^r^m g^tsrr^, 

StTCT *TTsT q-5T, aftT ^TcTT % sftT cTTTj" % FT*ftT 3>*r % so, ^ 3fk 

| I Srrf?cTlTT % ^ 3Tt>^TTt% *T^-cTRf % fast<T sFT % <\*R, 
StR ^7t afft; n, <}o, £ ?f^JT ^t aftT; o ^tT"?: ^ft arR; vs 5[f^T ^t 
o, tjy, cj^ ^ T ^ ^ ^ aftT; 3« ^tT^ ^t 3fR; 

^3' ^ 5, ^J, K 5fSTW ^t 3ftT; io, ^o, ^tTT ^t 3ftT; J ^PT 

*t 3ftT; 'A, srk o 3r>r ^tr ^t strc f i 



r 

t 

fa?TR ^TW — Tc^ ctr % ^nsrtr ^t % si^rn: v *r 

^tiTT ^ *R cTT^ 3>t ?^^T>T-^^T 3TT WtMt I ^T^t TcT TSTcTT *Pt ^TTT- 

^sttstt" if ^ftf ^t *r ^rm^; ^trt ^ttt i ^ 3rf>3Tt ctr; ^t ^wtt 
v=; |, ^r^t v % 50TT tW cft w^t ^wtr vso ^rr |3tt 1 3rfe^fr 
ctrt 3rf?^ft ^tr^ q-^r ^t ^rera* *f | ^rfrnj TcT *rsra ^ f stt ^rtsrcr, 
v=;o ^rr smT c arcr sr1wt> cttc ^t sr^ |3tt i ^rt wtt frff*fr ctt^: 

^TT ^^TTT ^T3ff $f «,\So |3TT I X\f%H\ % T^ cfnT ^STcT ST^ITr, ?R*rt, 
fffF!>T TcT | ^r^TtT ^T^TT ^T 3 X s° o ^TT §3TT ^fff% tT3> 7T5T3 ^oo 
^T3TT % ^FTR ^tcTT | ( ^fft ^T^TtoTT ^TT^ W ) 1 ^rt%^ Ttf^ft 
^ ^TT P^^K^o+^ + ^ 00 ^TT=K^oXRVoo ^TT = R£^o ^TT 
=v£ 3f$r \o ^Wt | 

^rt wr 5r^f> cTT^ ^t srsrrer strt ^t ^ptjcTt | i ^tkini^, 

3Tf>fe", ^T^T 3TTT £Tf%c3T cTRT % ?^T>ft *f MrWT |, %%fwr ^T% 
ST^TOr TT^ f%% 3T^TK STcTWT^ ^rTcT | : — 

^tKIN I ^ ^T cTRT ^^Tf TSTsT % 3Tt£ <R 3?^ ^t^TS ^TSTĕT % 
Vo o spsrr TT | I T^TO % T^T 3Tf9^?ft % cT^ <l£ TSToT ifrct | f*R% 
^ft'T <|£ X ^o o ^TT— ^TT % ^RPT | I 3*rfsn$ sJTKlNld ^T ST^ 
Voo-f T!0?oo ^TTbs^K^oo spsrTsa^o 3TW |3TT I 

3Tfafe cTRT T^TTR % 3f cT T ^T?TRT WT |, f *rf*Tq W ST^ 

3f9r -fvoo srsrTg; 3f ?r v o ^tt |3tt i 

cTT^ ^rTKTTT^ % 3fcT $|l tr^ 

3fw^° sp^rr I T^ta iTSTST ^T 3f^T 3RT Vo ^TT TT ^tcTT |, ^TH^ 
^tTTTTTS % 3fcT ^f «RTW cTRT ^T ST ^ ^ * o 3f ?T f 3fT I 

ypH^AI cTRT «r^or % cft^ % 3f>T Jf I 1 ^T^" % cft*T 

^T^T ^ o ^T^TT I 3PTTT «1 o 3fw % Sr*TH ^tct | I srf^5T ^T CT^" 
^o^-t| = ^o 3T5T |3TT I 

f>^T cft anff 3" fW ^t |3TT I, ^T TT 3rfj^ f%W% 
T^T | I 

q^f T^ ^TT ^T 3TRW^ | f^ f^ |T cTRT % ST^ 

f%SFcT % ^TTR Tff | I ^% spf ^TRT ^t ^T^ct | — (<|)W^f 



favrar (r) 3rfefr % stt1% tVf fprfrr % ^ if fa«T5rT (3) 
'ttt ctrt' % f%^r 3 f*F^r siR (*) ^ttrt ftF§ Tt% i q^T ^trw 

cff FT*£ | ^fft% 3T?^f ^t ^^RTT % ^TTW % Wf *f f^TcTT 

^srnTTt^ 1 1 ^rt ^rew ?rt Mpt *r^ ^tt | i i^t ^ ^tpt q^rr | f^ 

3Tfopft % 3TTt% f^| % f?P?qzr if 3TT% STT^l if *ft *FT^ «IT <t*TT fa 

str^ 1 1 qr?5 w T?rf^TcrT % ^5f>rfcnff 3ftr ^mmi % 

t^rsr ^ if grft ^fenf ^rf^r ^t t^t | 3Tfe<?r ^tkHtjt frfspff 
3fTT q-wf ^Ft ftsRtn ^t ?r|f fr *rwt i wtok^ sti^ % szfrlw^rR? 
if t^T fr ^tr ^rt ^fT ^rrft wr fr ^tpttt 3ftr w% ssrrr $f ^^ptcpt 
tpt sr ^nrrt *t % sr# $tnr % wnft ff% i ^ki^ 3ffc ^rm 5rr?cff 3f w% 
sprsrt *f ^r foff sr ^rertr |t t^t | 3nft ^r^ f® fr^*r ?rff §3tt i 
wt sr^R ™ f^| ^t t% % ^trt ^rm % snrt sftT f^^ff t 

3RR q-^TT 5TRTT | 3pfrf<T ^T% ^^ntsT^ WTTl 3fh: i?rff if ft*TW K^rt 1 1 
3R ^o-T^ if T^" cTT^t % 3TTT t^StT ^ 

^ntmt if ^ srmtt ^t ^sr>r tar srrcrT fo <TRf % rjtM % 
*p^fst if srRrto sfk ar##r 3TT^Fff % wt Tcr | i 

3T*ftfa*n*f nt^sny WH*cift fq<£«ti*d*i: I 
fa$r * fa^?r*tn$T wwnsiT ^t^nr: \\<\o\\ 

l^?r^r f3uT i^grTanrTTmnt u<nn 

*ft*f ^c^MWNi* f^fqCT^n?r ^T^iit^n 

sr^T^R — (t<>) ariRcir ^tt stjt f%p Tifw % 3T^r Jf 3rqf^ 
3f?r 3tY?: sfsr*r f%^qr =;o sttt | i ^iwrsr rrT^: ^T sr^ 

T%f?r % 3f?r ar«ri^ =;o sf5r 1 1 (<n) w^tt t^^tt sptt^ti^t ?r 
^tt v o 3f9r irc 1 1 3t{^- 3fk ^t^-jt ^ff cTRT 1*5 ^tt% % 

«rc ^ ^ anr 1 1 (^) anr *r c ^ artr ^ ° snr 

^Tt>rfTT ^ ^r^ cj=t 3fk 1 1 nt^Rra- % srt ^r^^ ^itt ujmi 
^r ^t^tt 1 

^PT-^t^t-— -o,^ #' f?fr^ ^tt ^trtct t^c^" ^r | 1 w^ ^ 
f ^ ^n- 1 % ^tr 3Tr^r?ff ^rr ^t^r ^tt t^k ^tt ^3: «tt wtf%^ 
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^ ^T-^TR TK T^" | f¥ Wt % £TCT fl?ff 3ftT iJT^T ^ST 3R% 
5ft tr*TT«T 3TR ^T^r I *T^T ^T^T T>HT^ 

^ spt | I f^TTf£RnR: % <H f 3?T>P *f ^TWmT TJTT | fr 9T3> 

wtt % ^ t ^ft ^rnt^r sttctt | ^hT ^ f^n% ftr ^trnr ^t ^rr 

STcTC ^tcTT I W^t *q^ 3T*RT3T | I ^ WRff % ^TO ^TT | fo STTWt 
«pf ^ ^ «TT fa SnttcTO OTTOt Tt«TcT ^T sn^T9T % STcW % 

*ftTSPT **ft" ^TcT T^TT ^TT^ I 

?r^f *fr«pra" ^t ^ ?rjr* ^t ^rmt wrfo ^ fr<T*r ^rtt%- 
^r>rt%"^TT^ ^rm <i 3 # stsjjpt if ^ srrc ^t ^t | 3tt%*tt 

Wt%q t>cT ^TR JT| 3T5^t cTT^ ^TWT^T «TPTTT I ^TT«T ft STT*T ^ *fT 
«TcTSmTT SIWTT fe f *TTO f ^ ^TWt^T ^ ^ ^TTfe % 5T|cT 

ft % 3Hdlfrfa #*T ^PUT f%*TT ^TT *R>cTT | aTTT 5Tc%3>" 3jfrfcW tsRTT^PT 
^TPT ^T^T 3*T % tT^T-^ ^STTSTT ^t f+cMl STT^T^TT ^tcTt | I 

fqWT m<fu |?ff *f ^ «rcTRT *TOT | t>>" f«FT-f^T 3TFTR? 3> *TcT % 

^mtTi crnf % srercr sttt t>^r ^^rr | i sr^cr f^^r % sr^? sttt 

t>^T ^TR^TRTt spV f%5T^rtWTtTTt^T % SP^ 3TTT fa$*T % fa?T% | I 

^m^, ^nrt^t^w^: <j?*t, srh: *r*rd-t%;sFcT % spt^ 3ftT fe#r *^ft% 
*ro%un ^tstct % srrccrta ^ftt%w ^n^r % tsr^ ^ 1 1 5tfsrcr ^rt ^ 
t% ^ ^t ctj^t 1^0 3f^T rn^r^r?: t=;=;^ f° % ^Tfj^r sn?Fr%^ 
^ W % fa*prtsff spTt>rzff % 3ft 5T 6 ^.#': f^^T t^^nc f^ 

% % *ft ^ttWt Jf f^r ^rr^t 1 ^tfer ^t ^ tsrat ^ttt % st tft* 

^t fc*T j I W^T ^R^T *Tf I fe ^T% ^T % ^^ft ^T ^ftT 

^TRT wteT fq-f^TTT q"T ^ tq-f%W ft | 1 ^^ftf^[ ^T ^T 

f^q- ^t frt%w ^t 1 3ftT ^rt ^ fq-f^nr i 
^ ftf|^ft- w:-^ W ^tt |— 

fwrtswrftreit ^rn^ TtT^wiTOR^ 3 w. w^Wi 

— (l^) <£<UlPfl % ^ 3T>T TFTcT f^RT ^ ^T ^TT 
f^Tq- ^ 3TW % 3TfSRT ^TcTT I ^ ftf^ift % TOI ^t *T5 ^TT | I 



fefR ^m— Tt%*ft to* *r * <ttt | tsrtt «hi#r tf 

tPt^ 3T*RT 3fW % *t (V) arcR tf rT^ | I 1R THT <TKf % *nr% ^ 

^ sfsr<jr fa%<r ^ arcr n #r ^nr^ 1 1 <ttt ^rt an^r 

qrftr*TR STTC ^ | I 3fk Ttt^rt % 3ftT cHTC ^T gR * 3fwr ^ 

^T | I ?Tf ^TT <jfePT SR qT faer«T 5* <?> ^TTTsjr % cfW *f ^tcTT | 
Ttf^f> % % %fTrTT ^t 5TRT | f tf ^f^ft % ^ *T $T<R 

^t 1 i SRT^ | fo ^ ^rr f%^T s*r% tt?t <rc arrisR t^tt | i ^rhtt 

^T <TR 1«; ml *f TJ^ %XT |Uf ^ ^ if ^ K <k ^ 

mz ^r ite ^tt | i ^s^tt *r sfsr*r ^ 3f>r 3x ^t st srtsr^r 

^8fk^3RT^^rr^^T3ftT ^ *tjr ^ T>f^ft ^ *f ^t <ft ^ 
airo *>t^ % *ra 5* ^tar ^rt ^ T ^^t-^.^ 

^TT I 3R ^ ^SPTT | fo tsTCT ST*R ^sf*TT Ttf|wt iRRr *f ^TT | W 

ottt ?fsr*r src ^ 3f?r 3X ^rerr % srto *nr ^t | i 

*rswrf!TCrR % -j* 5 ^ if «r<?trt *rt | fo ^tt qr*rt>5t<T 
X 3f?r * ^tt m\ fk^m 1 1 ottt 3rt ^ | f^ sr tt?srt tt| *r $o 3f$r 
str T^rr | <r ^rtt 3rrc 3ht * 5fw =; ^tt srrc v^ tV^rr fRr | ^ 
*R ^ *r 50 3fw 3tr t^tt | <r ^rtt sf$T*r src i<rt ^t ^tt | i 

^ ^ q^ TT^ 3TT %5TT Tf5TT |^ W^T 5TT ^ ^T | I ^TO^. 
tSRTR % 75ft^ f^ ^ % 3TTSTTT ^ ^ |t 3TRT ^TT ^cTT 

| fo ^rr ^ srw n ^r^sr^ 1 ^ t>w t ?rt> ^ ^r 

^tt qft tot, ^ t ^rt>rf tt ; ^ tt| ^>t ^tr, ?t ^psrt ^t ^r, g- 
3fk ?r ^ t ^?5irr ^pt tt^ fasrr tr tw ^tr ?ft ^ afh: t 

^T |t «TTTT 5TT g^TT | I Vt\ * T ^t ^ 3T5T U ^TT 

TR t^RT ^TR cft 

^TT (^RT) ^T H° 5 "".o=;^=; — ^ ^^ 
^ g-=^o 3fw ^ ^<FTT 

3r«rtg; 5R ^pj^tt anr^r tr ?r tt^ tt% stt^ t^tt | ?r ^rtt 9r 
^ 3f?r u ^r 3Tfsr^7 ^rr 1 1 q^ Tttfoft wrte^ % ^f«rw | sfh: 

^T^TT l^^T^ ^RRT ^T-t%^Rf % 3T3*TR V^ 3f?T ^o ^t 3TK 9f^R 

^r^w ?tf§R % 3T3*rrc v^ 3fw ^ ^t^tt | ?rt ^sttBt^ ^rRtw 



^-f%3TRT 



f!T-%5T^ TT^TT *T ^ £ 3ffa «TJ^l^ ^ttsPRT %t 

TOl % V* 3TST ^WT | I %$farr Tfe ftff<jft % TTT <TTTT ^T 

«WHiP Tg^ ^ttiw sf>r *ttt f*pn ^n*r ^rt frrcr ^tt ^t sttttst 

^PTT f[t ^TTT WT ft ftf^ft-W^-^ ^t ^T^cTT | %WW ^TT 
STC *ft ^ STUT W *t srto ft I ^?TT if ^STT *T 

*t *P*T <i 3TT% ^TT ^rf^ 3TSTt>T ^T STTTTCr ^ & *{% 

spjt ^t cntt O^H-toi-^ ^t g-^^rr 1 1 

^TT. ^t WTT ?T ^ t%5 f3TT f? ^ =5RJTTT T TTT% 3TFT 

TfcTT | cPT W^T ^T^T R 3T9T ^P^TT ^>TT | I S*T% 5TT5 ^TW 

sn; ^-^r * atw * ^t ^rr 1 1 *ptt Tf %§ 3r 3 Trftr sttt ^t 
^rraT 1 1 far zfkm m: ^&t ^nrar | srtT ^ ^ %§ *r k ttt% 3tft 

3TW TTg" ^ 1 TTt>T tft5 T^TT | cT5T cT^ ^^T ^TW WT 3 3RT ^TT 

^r ^r- ^rft ^rr 1 ^ft strr % *ftcR frf|*ft % ^t ^ ^rtm 

| I <TT?f $TT fe g 3TT | f% *rsr %<J *FT ^TTP?T <^ 3T9T ^TT | Sprt^ 

^nr %g; *rr ttt% % <^ sp?r tt ^tctt | ar* *rfe ^stt ^t stsrw f%^r ^ 
^tt ^t cfr frf|wt"^z-^ ^ttt 1 ^r% «rrc %§ 3rr?ft srart t% *r 

SpT TT^ ^cTT 3TPTTT ^ft =T^T Ttf^fr % %t ^ ^T^TT WTtT^ ^ET 

^HPT ftf^ift tstw ^ ^tT^t wt ^ 3f w ^tt ^r stHt^ ^Tctt ^ttw t 

W ^%TT ^ %5 ^T % <l ^ 3f m § V TTTW qt§ T§f ^T «TRIT 
Ttt^wt T^" if ^3"*TT ^ 3f?T ^TT ^ ^T ^lTT \ 

3T^ Tf |3TT f% 5T3T %5 T^T TTTW % 3HT 3TT%TT ^ITT % 
Ttf|^ft-5r^ ^ ^T 3TR^ ^TTT 3rtT ^ cT^ Tf ST^ % 3T5T <TC 
3TTTTT ^PSITT % 5Tfa ^ ^ ftf^ft TSTsT ^^TT ^T Ttf|ift-Wr- 

#T ^tTT t TT^ ^Tf \ Tlf?T 3TTT T^TT | I ^rf%T T^ tft ^T ^TT 

?r^TT I f% ^ ^RT TT| fWT % ^ 3T9T % ^TT % ^ 3f?T ^ # *ftTT % 

^lt WR 3T?ZT T^t % -df^ft 9T^:-^ ^ft ^tt TWTT ¥t ^TT ^tt 
| l TSTTTtoR ^5 €t |f ^TT^Wt ^tcTT | % 

ark 1 sr % f*nrr f^ft t^ ^t t^t ?r ^ st^r ^ ^t % 3TfEr^ t§t | 
^rf>rtT ^g- srt^ ^rr ft ftf^ft w^:-^ tiw* 1 1 wfr «ttt ^rr ^ 

3T9T sp^TT 3«£ f%^TT I ^f>flT ^TTT ^T Ttt^^-^^H:-^ *ft 3T?f^ ^TT^ 



<r?<rr 1 1 tt^ fjr^O cr^r ^ppt^r* ?r f?rarr | fo srf?r 3Rnrr 
srar frr^T>-^r^-?r? ^r^r *r «r?r artro ^rr | i 

S f?T$r?THT fqf?[ I 

q**it a| ^itnt sr v TOraf«r% *ra: i 

snr/rrc— (i*)^ tro crc^ gtcwrte ^tjtr str 
ttt^tpt ^nr% ^r | g*t ctt^ ^t *ft fonrH sfk tt^ith 
sttsr gro srTST^jnr ^ ^r^ 1 w% 7^ #^ 
<r*<r 5fWr?r 3Tk ^r ^ttctt | atft cr^ %*«r ^ *t *rr% *r 

«1 affc ^ 3TT gfcWM ark ffcT**TFT ^PTT ^t I (^) ^ 

^ T ^rm-arra-^^-a?^ wtt % 3iTsrf^-?r>fKr ctjrs % ^t 
^rt stcsht =^f^ t% tort afft ^ ^t *rt*T fft <tmt | str 3rfgr^ 
tft w&kt % *t*r tt i^t | 1 ^3 irfe *spt ?fr cft 

^TH^HI ^n"f^ I 

fa?TFT ^T^T— f^ ?M *5f>pf 5 vft f^ ^TcMR ^ | 
STT®TT ^c#^R *f 3TT %$t | I q-^t ^ ^T cTT *tm 3TR 3TTST #ff 
fflT ^T ^T T*TT | <R7cJ ^TSTĕT ^T %W 3TT$TfRnf ^ ^t ^T ?FTT 
| I 5*R?T 3>RW ^T^ | I JPTTTsp ^ ^T «ft ^TTTTW ?TOTfĕr^R % STp-R 
3TTcTT | ?r| ^r^r^W frcTT | ^TT^ W*f STT^R-^^nr ^TT g^pR STR% 

% ^ ^rgsr ^ctt | i 3R ^ ^ sttcr whrr *tfpr fw 

^ ^ ^RTT tftofsr ^STtcTlTT Jf 3TTcTT | I <Rf§ tosT? % 3ft CT^ 
Ttf>ft W^3^^ft zrf% fR5TftT ^TSRt^T^T Wt I 

f%^Tfa arfe ^^rnr^: «r^$r^^TTf% *fsr^ ii^ii 

— f^f^TT \M 3T63TR 
t^T^P srfrspt art% %^RT^rq-: II \s II 

^trjtT: sr^2f*Tcrr ^pcr ^ttct ^r^Rt ?r ff wt#r 

?qfTTct ll^ll 



W ^-tsspcr 

t<t | % snnf%Tf^ |. i€f^rq ^r^r %sr5r stt^t^^t ^t sF>fR' 
^t^ si?r 3rmJT^TT q^fr 1 1 ^sr sppk ^ srk -tstst % srW Sf f*wt 
^ft?t *f «ft arcK irtcn | ^Rit ^ *Pt tfM> Tt% % srnr vx stht 

STTcTT t f% ft*T% SPTT *t V% -TSTsT % *T>T ft*TT TT 3TSTT | I STTT 

*nr ^cstsr>r *f ^tct^ % st^^ttt |t ^r^rt ^Tt^tT \ 

^ grmcTT ^ 1 t% -tstct ft*R ^tct 1 ^f<rq q^ ^ % -sprpst ^t 
wt 3R?ft <reat 1 1 

^srat % ^rm^T^r % ti^h^ ^t ftt%— 

q>?g?JTT: TO^t: cTWSS*TSqW*rt: \ 
f^n^Tt>gffTetn»T?n irtncTrcT cT*t>kt ii t M i 
q EMHtTUd RT m tkstm qfs*»t fam i 

^a^I .*>TcTrosHT «rfTOTqT9^ qf*-3WT ll?V9ll 
^B5T«T^T4aTTT ^Wcn^T T^HTT | 

•jf**m^tq^F»Ti ^TOrntnta ^Twit n^tl 

ftffWfcWTT!TT sn-Hrt *TTqFT #9 f^ I 

*T*nsn*R ^nimt ^^^t^t^t: |i?£ii 
<a^J^yR!fT^: qs5Tfir: feqci: i 

si^TaRS^g f*ĕrnn StRsm-* ^s-ato: i 

STgWsrRcTt W^^^T^WtrT^ li^ll 
WS^TPT : 

SR^R — (l^) ^TjTĕJ-Tt, ^r1*Tl4)IHJfft, ^STTCT?, 3rRT WT^, 
•^kr? , y-cKINH, fa9TT<lT, 3Tt>^ft 3TTT ^TTSKT TSTSTt *f ^ Tc^ «TSTW 
3TT StR^T cTRT W ^T ?T>T cTRT | I ^cT-TSTsT % TT>*T*TtcR 

f^TT *r sft ;fr ctt^ 1 1 ^r?f |*htt ^m^Tsn ctrt ^t tstgt ^t TtTcTRr | 

STTT STfTW <TSTT % ^t 3tRTTT cTRt $ *ft qt^^T^T^TT cTRT <TTT cTRT | I 

(^) ^st, srr-r, sr^RTsrT sttt 5^ TSTsrt % Thrrrir tk stc^ % str 
crr^; 1 1 sRurt, stttTCT, tt^t 3fk ^rt -t^tct % ^t^tw^t^t ctttt src^r 
JTsarcT qrT qt^ ctrt| i (<i£) Ttt^tt, 5^5, ^ ^ ^^tt -t^tw ^t 

^I^T cTRT 5Tc%^ ^ #T cTRT | I ^ *$&fi % § m f^cT% -7rq |, 



ST^ f%cTT, ^ĕtt, 3tM^T sfk ^STcTt *f 5Tc^F ^T 

STfT ĕTRT JTSM =PT ^TtT cTRT | l (^o) sT^T^T cTT^ K 3f?T 

t# *st str M^mPd ?rm^ ctrt % 3fcr £f 1 1 ^rn: fa£<Tm 3 ^ 
| i (^<\) fwr ^rrr *t * arer 3tr ark 3ttrc*t cTRr | f^ra% ^ 3fV 

^rR f^ «TfT 3TTT ^TiT^ cTRT | I 

fa?IH WT^T — 1 VI $ ^^iW if ^ ^t^trt mr | f% sr^ tow 

3r ^T cTRT fW TRT *PTT | f%*T% 3TTT 9K T|% ^cTSTPT *T% | I 

ttjt 5©r crn: qt*rcTRT ^ t^t | i stt^t^t ^t ifrwTTT3ff % ^n^ar 

Tf ^f f^ *TcT*tS | I 3TT*f T^T g-R<jft <ft ^TJpff tsrcRT TcTT fa 

STR^T ^3" f%T^ t%ST cTTC TtTcTRT JTHcTT I 1 ^TSTcT % falT, cf7?ft-^ft 

I^TT3ft % TTTt ^ft snttT t%tt *rt I wf^ gp^rr % f%^ ^ ?ft 

«TcWRT 5TRTT % f%*T ^T ^TTT T^TT ^cTT | cTTT ST^P TSTS" 3f 

f%cFT cTT% | I cTKt ^t TWTSTT' *f 5Tr#T 3TRTpff if ^ft TcT^ | ^ST fav 
wm\ $ TcU ^^PTT I 

^^?T ^T ST^ <l 7lfer 3f?r STcWRT TTT | l ^RT * 3T^T T^T 
5f3TTTfcT cTRT | I wf%q 5p3nTfcT ^T ^Tf?T ^ 3RT | I ??f>F *f 

sr^rer »nrr|f% ^rrt^r i*rtt% % srt *f | tt?5 w^t st# 3ptt 

fr ^ I *RTfi?r % 3RT % TTC | I f%3T cTr* ^T <rfm SR R | 3TR 
3TTRc?T cTRT fel ?T K 3T>T 3rR | ^rf^fir 3TCfR^ ^T ^rTT ^R ^ 3RT |3TTl 
3TTT cTRT 3TTFr^T ^ ^ 3HT ^3tR | ^tR ^R ^ 3TW |3TT I 

cTRf 3t1t TTSTĕTt # T^^TiT % V 3TT^r-f>W fe^T ^TPT^T t^R% 
^ ^T^ |t 5TPTT ^TT ^TWT | fo ^ ^TS^ f^T 3TT^T9T t ^3" 

TfcTT | I 

^T ^Rfwsff ^ cTRT* % 3T^5ft ^TTT f^?T5FT % f^T |^ | ^T- 
f^% ^ ^cT^TT ^TT 3TRy£RT | t% ^ ^TTT f^T 5T^R X% | I 3T^T#t ^ 
rTRT-T^srt % 3ft 5TTTT | ^ srtsr^cR wfe?T 3TTT ^TTT ( Greek ) 

% t%rr ^ | | cTRT<pT % ^TTT % ^tf ^T?ft 3TSR «ftf 

fTWRT|l^T 3TSfRf ^T sFT 3TfsRKR ^T WR ^T TTT | % 
$3T tf ^ft cTRT ^% ^T^tWT 3TT7: TfT | TTT ^ 3T£?R ( 3T?TtT' % 

f^TT TTT | I ^^T% 5ft cTRT ^T2T | *TTT ^R 3T§R 

'^tcTr' ^ t%5ETT TTT |, ^TTT^ l fS STETR cTRt % TPT ^ cR^ cft 
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1 ^ ?Tftrof % 



T*rfa 



af^3fr *tt*t 



^fbr jttt 



^rw 


f$FT: 


Ram 


Aries 




ctt^tt 


Bull 


Taurus 






Twins 
crab 


Gemini 
cancer 






Lion 


Leo 


^TT 


TFftJT, TOJT 


yirgin 


Virgo 


^TT 


^: 


Balance 


Libra 




^f: 


scorpion 


scorpio 




crTTST^ 


Archer 


sagittarius 




3TT^ft%T (?) 


capricorn 


capricornus 


^*r 

*ft?T 


pTt«T 

(?) 


Water- 

bearer 

Fishes 


Aquarius 
Pisces 



tt | tt^ ^tt«t tt *rre *n%T if sr^r^cr ^tr *ft m ?r» 

2Tfif qfr TMT ft ft> ¥*fTcT ^TT^r^ if f%?ft ^ ^TT ^TFT 5RfĕRT 

| ark 3r^%ft ^rrt^r if srtt ?rre t rft crrcr % h^i*h" $f «rft gfrsrT ttat 

| I Wt%^ T|^T Tf 3RT5TT ^ % ^TTTt ^WT % sfk 3T% TTT ^TT 

|, ^ ^Ttrnft *r ^ *ft ^r^rmr 3tfptt fa ^m<T5ft % Tre ^t^r srk 

3T^5ft ^PTT ^rfeT 3TTT ^THt STTTTSrt t ^RTT | I 3T5Kf ^t ^ 

<mm t%^ 3f f|^t % sr^ srrerprT frr ^rreT %r fo 3rfere ^rt^t 

if STWTCT TTT | I 

*r*fTrT, #foT 3ftT 3f^ *Hft ^TTRt" % TT^T ft 3T^ | tRnJ ^THt 

TreP % 3T?Rf if *ft ?repTcTT TTitt ^rrat | fcre?r ^rre Tsm | f% ^?r 
^cqt% rr^ ^t ^r if |f 1 1 ^ ^r srrere** ^t tt ttr 3fptt ^tf 
^ fm§ 3trf ^ff t f<?reT ^t i t? ^rt msT-^-frsm^f % ft 

^t *RKft | % ^T trcRTT ^T *PTT ^K^ | I ^ftf^T % 3TYl ^t W5<? 
| T3R% sf*fTcT ; 3Raft 3ftT ?repft TPff if *TW | I ^T fa*PT <TT 

T|t ^ttcw Iwr ^ £ftt ^tw *rqtfo ^t %jmt w *pre 
1 1 tt> giw |f w\ ^ttt^t if ^ twr fe ^tt stpptt i 

^ET 3TSJTTJT Jf f%?T ^T^rat' ^Tt ^ §£ t ^T^t T^H % f^ ^ 

stptcw 1 1% f%sf t^" ^rre i ^rt^nr sftT tjt^ met % 3rm9rf%^ R 

f^ 3TT5T t I f%sTT Tf cTKt % ^TRt ^TPT ^ t^T T^T | W^T^ 

mrf % T|^r^ ^ ^tmt^ qr ^r^tt t ^t^t sret^ crm-^r^ 
srtr ^r^t f^qiu % tot^ *f ^ftf ^ pA ^tij ^t tt ^rwt i fwf ^ 

° ( . %^ t ^ ^^THt 3TS=Tff % £T^T % 3Tm^ % ^TRt ^re ?Tff 

f^ T% I 

R. «i^c; t>5PfrJT % ^Tf%^ TRT ^ % WTJT? TT?T 

^t % f?r% ^r ^rrwt % itritw ?r 5nrrfw ^rdt «ft, ^r% 
^rreR^ ^Tf ^«h^ # ^s^t ^ ^re % sn^rwt^r ^ft ^rw^ s:m 

^TT^ T^" # I ^5^t % =tTK ^^T^T t^" t I ^ ^re^T % *fTWi 

^tt 3rre wt T^ra ^r^t % *ft ?«ttt tt | i ^r *r t>^t ^f 
sTT^t^r ¥^r srtt* # arret t ^r^r ^«ff ^ ^t f^rr t% t 

r>T^t ^f 5TT^tr TRft *S t ^ ^Tti^ | «ft arT^r^r 



cTT^ ^ T^" | to^t =ERf ^T 3TSZTT*r 3" 3TPTt | ^ 3rT*PT9T % 
^f^3ft 5n=*ff Sf STTcf | 3T«T^T f|^f % ^nTPTT^-^^TT 

*Ft | I ^% Cassiopea % tsrrr, ^TWT" *f^r, Cepheus % t%rr f*rfqi*r*r, 
Draco % t%tt 3t*pr, Leporis % twq snpp f^nt% i arr^PT f^5T <n% 
%cT^t ?r 3rq% ^"ttMt^Rr % 3Rv $ *rvf srgpr <rrct % *ttt 

^*nfk i q^ ^ ?rnT wt^t^i^ 1 5pfft% amrt ^ tWt *m 

§TRT t%TT ^ fa># T% | ^rfrnr qr5%f %t ?nft $W ^t*ft «RT ^t ^TTT 
«TRT 3T> *f*TTT % *TT%*T *f 3Tp 5rf^Tfe TT =5% f I 

tWf 3 anrrar % ^ t^srro t% 1 5ft 3T^mr % srsr 
^tptt *t fwf if ^t5tt% §q *nft«Tf if sf s*tt % =; «r% % <i o ^ ^# ^rr 

^R>cf | t T^t ^TT 3Tr?J^T tfsPT% % 5TT*T- ^ f^T *T JTTTT *HTT | Wft% 

^rtCTTO % apr^rrc sRnrr |3n f^ ^ tt^t % 3rftr^ ^tt ^ ^ *ptxtt 

^nrtV H3FTt% % f^R *t ^TPTT |3TT fw #^ff <PP 3TTT if 3TT SPTkTT 
f I *fsfrTfor W\ f^TT Wt 3TF5|W tft«T cTCf & fa*TT ^TcTT | t ^T t%SFfT 

*r>f ffr% *r *fsFnf% ^rr fa^rrc f^rr iptt | i ^rrs^t %t ?rjw % f*n$ ^ 

^cT^THT BTT^TRW» ^T^T Tf^T | t% %t«T ?TiFTt% 3T^^3ff TT|t^ spf f%S 
TTKtW %t q? cft | I ^TT f%^f ^ ?pf % 5TRff ^t?ff tr ^TW f*PTT 

«tt ^rT I ^?r% t>n? ^ft f ^ «tt^ 3T7r$r cft ^TTTwt ^r ^ ^t «rrert | 

f3RT¥f Wsr 3TT^t ^cT^TJff «TTWt I 

3TTJt 5ft <ffa-cf>T T^f^ ^?TT«T f^TT^ I 3T# ^T^ I t% 

^ Tft?Tf %f T^ cTTTt^ %f *T^t% ^T 3TT^TW-f^T^ \X % 

«cMli* |q ^^T ^TT ^RT^TT | I 3T«RT q¥ ^t^^ % ^ 3TSRf % 

%Z T^t^ ^T 3TRTT?T-f^raf W % <Tt#-3TT?r «TT% Tr|t^f %t ^ 

^trtw %f ^r ^ttJt gq mv vx ^wt ^tt | i 

^TRTJrY ^ ^^^r ^r^ ^t^trt t^h | tV ^t ^ ?ft gRt^r ^t 

3ffT ^ % f^ wt ^«tt?2tft fB& t% ir, ^ff s^t^ % ?rff 
^tW Trs^t %f 6?tr t^jtt ^rf^ f«p % ^ sr^ ?r§i ^ qf »t 
^rf% ^ % **rR ^r^ | crT"d %t ^ ^ ^t T^r i s?n^f 
% ^ *TFFfevr % ?f^T^rq> ^Tf tw^srtk ^H^rt ^ ^rf ^^tott t^^r^nt 
t ^?r% t%q t>5rR-qf\^^ 3f>T ^rt ^^rf % ^ft 1 1 
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spta srmsr t%*r %ott ^Tf^ i qft # t%*ft 3TTT c3Tft*r 
Tt aTOWT-pT5r % *T*T |t cft ^ * WTT ^t ftr 

$wr *rff% # q. ^ft ^TTTt^- *rrt v t^ctt | cr^t \m ^ 

errctw ^t ^ ?r * tVth: <r^r, 3ft crrctw ^t <?sr snsnt *r 

f>rc q^£r 3flrnfer%^^ cn^t^^t q,Kx*-=^» 
frprz jtt ^t^t t^t ara^T £ «r% ^a* Tf*rr 1 w^r ^rc*r ^ | fa 

^^t t^TTTcT^RirSST^r^^t TTT^TT ^ *T 3TPt ^ft | t^TCr ^f 
cTT^T % ^TST aftT it^ 3T9T ^RkTT f 3TT qf cTT | I ^TTW^ gq* 

^ ^PTTriT frT q-t 3TT% ^ 5Tt%f^T tf f*FT£ ^t ft 5TTcft | 3T^T fT 
«PT f^^T9T 5Tt% f??T 5TFT: V ^TT STTcTT | I qT?§ 3TFfTPfT-faw t^T^T 

^TT^-^M ^TT SRTOT m\ | 2Tf TPTC | ^rf?F> ^T^ *T f^RT% S*FT 
STT^T^T fWT feT ^ TfcTT I V fiFT£ T^^T ft ^PT f^T ^ TfcTT 

| (Nt q*s ^-^) i #srTf?R?T^ | f% *rsqr§[ % % fspptsr ^r 

^TcPTT T^T qr <ft£ 3TFFT5T f^T ^T TOT^-^TW | ^WT^ § ScRT 
^t <ft^ 3TRTO-ft^ Sf ^TT^ ^ <TW 3TPJOT ^ ^ Tf % 

| | tsTPiT ^t <1 ?ft cTTTtW ^ft ^TSJTT^pPT^T ^PT ^T foprnT ^ WT 
^£ frpiZ % ^TT^r ^tcTT | 3TTT ^5 % 3TR>TW fasT ^T TT^^TTW ^ o SRT 

fin^ | 3T«rf^ ^t^+m^ f^™ ^ ^ wt 1 f*r f r?r | 

Wfe% ^TW ^rt <1 ?ft cTRt^ ^t ^T 3TmW f%^ TTcT % ^RTT 

*1 f^r^ qr qw i qr^ ^ ^n=^ t ^t fw ^t^ftt 

w | ^pft ^rw ^ 1 1 fo ^ct *i ^tt^-^tw ^ | 3tY?: <\<\ w 

Kĕ, fq^Tft % SPJSTT ^T^T-^Fr Jf | I ^fff% ^ ^TT =f^T 

| fo ^TT^PT fW ?TT^ fe % V f?FTZ % ^fT¥PT ^?T ^TT | ( ^t ^ 
Wf^ ?TT^-^Rr ^T ^ ^JHT STSPT-^RT % X WT V^ 
t>T£ % ^PTR ^tcTT | I 

% 3^?: zrfc anq- ttt^t tf^v% ^t <i*ft ctttt^ ^rr ^t 

TTT TT 3TWTW % cTTTf ^t ^TT ^t| cft S^T ^t ?T^ | I cTRTW 
5Ft ^f 3fk ^RTWTST JTt ^t fJT^T% ^T?ft ^T % ^tT^ % % 
Wft ^tTT STTT5T ^RT ?nf TT^ ST% % q^T 3RrT ^tcTT | I ^f^ ^ 

tfsqr % ^nr 3tt^tw % ctt* 3rs^t ^ fkmi q^% sttcT | t w ctttt^ ^t 

^T^+hIh f!T ^TT f%^T9T ^ WI V^ fw ^TT | %#Mt % 



^ ^STT TT# ^Trer^ |3fT WI * R f*R£+^ *T^T 

f*r% m*r <i?ft ^ ^t 3 o t>tc ^t^t jttst^m ^t stt^t 

f^r 3r«rfq; *rrfsM ^tt srmsr f^ % timi % mv *n ^w^i 1 1 
^r^T m *T|pr f% sttt «r^ *r crsp % ^ tt^t sr«m 

srtroT "t ^r^r T/T#g ^ % <r ^^t* sr^r ^t T^rr?r *r^ 1 1 *rfe 

^RT %. WST Tt§ <H 31% TRT ^t 3TT^RT <ft ^ SPTC ^T TTT^T^m ^ 
sf^T TW % ?PT*PT fFTT m tV ^T^T *TT*T ^T ^TCr-t^ 3TTT% TTPT 
*f 3TT ^r^TT | Wft% *TT*T ^T 3TT3TT5T faĕT 3F *PT?T ^T | STSf JTTSToT 

3TT5T 'vs ^fer ^ttc fr^rT | i faer ft sttto yf&R\ % ?f$t ^r ^srĕr 
5rt spt t^h *r^r ^t ^t ^r^ft 1 1 w*rt t*ftc *rfe sttt wt xm jpt ^ «r% 
sttct:^^ % ^m^r^r srreT t o , ^ pttc 3fft t^t ^t srr^T^r "^ cft 
«pt srTEmr faĕr ^ppt % | ^ftf% ^ sr% sttc^tst ^r ^TsrĕRTrsr 'i 3 ^ 
vo t%^h: % wt*t*t ^ttt 3tVt <r, fk*z T|% ^tt 3TT^T?r-f%^ <H 
^tht ^ o frprc % ;rraa^T?r % sppt ^t ^tt i m stt^rt-^^ "tt 3ttt T/rtg; 
3r Sppt ^ 3tt qsrf*rf <T*f> % ctt^ ste ^r^r 1 1 ^ ^rt t^tr 

^nrm ^rr ^twt | f^ f^^ft stt^: itct ^t wr f%?r ttt?t % erT^rur 
t^ ^rw ^ *PRt 1 1 

f%^" ^T STOr^T ^or^ — f%^ Jf 3ft T>T ^T «rHt f| | ^ 
arernr ^t fsTfa*r | f ?r%q wr^r ^rwt % t%t%^r ^ sttt: f*TWcn 1 1 %?sr 

"t SFT ^T Tr^ f%H ^ ST^TT+I I ^ 3TTspT9r ^T ^ f^ 5T^3 fft3T | 
3TS3T9r f%K % 3t^ ^TT ^tcTT | I ^^^fer^ *TT ^TS^T ^ 

1 1 T"fcr % tht ^TT; ^snr, &n ^t^r ^t f^ntr 

f^FTTf =T^ft I I S^TC cT^ 3ft ?ft^T "t^T ^ Tf cft | TWttTT 

'PT 1 1 *Ts*rr^M Jf g5 ^rt ^t tt ^^t | i tt«t % tt^^r - ^t^ ^rt Jft 
^t "^^ T?dr | ^ f^^frr 1 1 ^rer-^PTW srt^ htt^-^ttct % fe 
^rt tt ^ t^^tt | sfr^; st^ T5 "r ^ ct«tt st^ tt^^st t 3t*ft ^t^rr 1 1 

f>5^irT 3Tt ^T^ft |f TTcf7 ^Tt | f*3Rt sFTf%5^T | 1 ^f 

^rt tt 5r%fcr?r ^?rm f 3?r sta t^ctt | i ^«tt^ n% ^TTTt T«^t ^t *tft 

| T3RT TT ^5Rffe || ^ ^ ^TT $f ^ ^t Tfc^TT tdT | I ^ TTT# 
T^" 37T | I ^TT 3ftr ^ ^t % STRTTRr 3TT^T¥ *f ^RTT ^PTT^ |^ 



<Tfct 1 1 FTf%irr ^ *ttr srrnt t zm *ftt | $sf§ ^tst^ ^ f i 
TrnrsrtT % sttott fra t sreralr % ?tt*t Mt % t^- »tt | t?^ st^ t>5rf if 
srsrat ^t %^?r sP*r ^?tt st *nft | i ^iPd^ <r «r^t <t twwr | ^t 

<}?TT JTSTcT 3Tt>^flr ^T 317^* ^tcTT |, * f^T | ?%T ^T ^TTWTT 

V|tcTT |, ^TTfe I sMPcl£cT TT ^T ^ % frT % sftcR 
f 3TT | ^T-feT*cT % SppTR 3TR^T %Tcft JTSTsT =FT 3TR 3ffWft 

^t 3tr*«t *tt§tt ^ttctt | i 5rn"f^rfrr, t%^f w 3fhc ^rttRItt $t 
^ttt 3tt^tw $ ^ *r»fr Tfcft 1 1 w£t ^frt ^*tt%fW ?t gt%m % 

t%tT ^t | I 

t% cft fcw 3THTTW T 3TST 3T?SRt TTcT ft SRt^RcT cTT^ ^ TfcT | 
TO^; f?cff Sf %3?T 3f?t fe^TTT T% | 5ft ^TMt TTcT $f ^% 5TT SPBct 
| I 3TT3>R ^TT ^TT^ %t%^ f^^T cTT^ sft *T t%^ | sft 

T°f*rwt % « tVr 5n^-ff# ^^rr ^t 3rfsR» ^rttw ifft % ^rw ^ 

%® Tfct I STT^r-JT^T *ft f^f cTT^ f*R ^ |tr 

Tfct | fasff t ^ f^TRt mr 1 1 af#ft TTcr t ^ Brnrrer-im 

?ft ^R =pt 3TR 5T3lTTt%, TOT, <WT, TR?T*T 3fk ^^17 *T*S*rt' ^T ^TcTt 

|f iHh*, srg "ntW ^"t #^ft gf 5rr%5 3t^iai«t sftr ^ssrt w ^ft 

«J^g 3TR % ST^TT ^cTT |f ^tR *T <pHST?r cT^> 3H^T9T ^t |^ | j 
f5RT ¥^nr ^TT ffcT ^TTTT WT | ^T T# fSTT%5T 

% TT^T ^T% cTT^ ^T % ^RW %® Tf% 3TR Tf%SH" T%f%^T % 

TT^T m% cTT^: f ® 3?R ^ Tf'if 3TR ^TTTtR £tT % TT?T "<TT^T cTTT 
cr^ ^t 3fK ^ |IT ^g- Tf»t I TT^ qfk ^T| Tf) ^TTT ^ f ^ Tt# 3TT^T5T 
%^T ^TRT cft T# f^fcT^T % cTT^ f © ^5 |tr ^ Tf'7f 3TR f§rfcT5T % 
TT^T fS ?TT cH^ ^ft fT ^T; Tt^T f^TfcT^ T f © cTTT 3T^T |TT 

t|t 3ttt mrrTT^: ^tT % trt ^r^r ctt^ 3tr ^t i 

3T5TTW % 5TT ?«tr ^r | % f® 3TR ^ ^ ^T I 

T?7c| ^tt ^TPT | ^T ^f^?T % f^ 3TR cTR Tf T 3TR cTTTt ^t 

^^Tf-jft^Tf *f ?ft f^ STJrTT TfTT TT f 5 q?tt ^fe?nf ?Ti|t fT 

g^cTt I 

^t ftfcT— 5\ ^% 3TT^TW spt ^^^T t^^ ^ 
3TfT;cT ^t t^WT ^t sft% *TR% f^ ^t ^fT ^T <?fff5TTjr | ^ ^ 

crm l^rt t%fcT^r % tt?t Tf*TT i ?ff% ^ %?sr cpp ^t cTT^:f^^t 



f&n% ^ | ftrfN- *r *r*rf?re> crer ^ ctt* snr *r ^ <rf * i 

TT*T 3n^T t%^— 

% 3?tt — *smft ^?srfeTf> ?r ^ ^TST 3rk ^t>^r 1 1 #r 
w ir ^ ^rmtwT f?r <r arr stfrt sttt ^r TOfenr & * sptt 

^tn:— ^rt% % <r^r * ctt^: jtptt^r irr % ^t *fT | i s>st 

<TRT *fir«5 5TR: ^TtR ?fT | I ^TT % TT^- ^ T ^ w ^ 

*ft *th *t ^r* <r <rf *rr i *n?Rf ctrt q-ftf% §w ^j^n 
tjttc 2Tt*tttr <r stt ^mm i 

*p*rt% % ^t% v t& ^ § 3frr srm: ^rr *t 

|tr %^ <^ 1 1 1% Jt s'h> to» % cn* | ; fa^r s\ w 

^rR-g^ fe$TT Jf <TPT: ^rt <fcnf <R T^TT | fw ^TTt 5Tf- 
^<TT% % cTR ^ ftl?TT ^ 3T*PR *t ^Z % Ht% Tfct | I ^TC fr 

fe tf *t 3ttt %fwr % €\h 5rrt ftrfinr % tw jt tocT | i 
s^tcjjt*- w f^^T if fsrfNr % <tt*t # % cn* 

^ 1 1 ^f ?r ^ ^-?fw % cT^T T^T ^^ctt |f ^ tft t?^Tf 

<rsst 1 1 ^r qft srr^-iRT ^ 1 1 ^ aprtror cTR arrctwn? <wtt ir 
1 1 ita % 3?r ^er ^t ^T^t^n ctrt srtsrtsrcT 1 1 sr«nr £°ft ^t ^ cttskt 

rTRT | I Wt % SPT<T *f <R5T ^Tt aftT 3T5RR apT ^ | l 

TO— %t5R % TTCT ift fS StR qft 3TR % 
; €t?T cTT^ I f5f^r% ^T^ ^TT cTRT STpT ^iT^t^T 3TTT ST^iT ^t ^T | I ^T 
: % 3><R W^^feR7 StTt %%5T % ^T^t^t^ ^fTf^T9T 3*3T | fW% ^ 

^ ^t% % 1 1 $v3fim 3'^r % ^ $ * m\ % strtr 

% ^ ^ 1 1 ^% ct^ «ftr w ^tt% % 1 1 afk «Frfcr* 

% TT^T ?^Rft 3'^r | f5T^RiT ^Tcft ^TTT^ cTTTT 5T«PT ^oft ^>T ^TT^t^TT cTRT | 
: ^Tf ^T | I 

•Jj^r^— vs %m w f^rr Jf fft^nr ^otw % ctt^ mnt ^ 
^t ?r arr^nr ^t «rhrnriTK ^tr t|| i ^tt Tf ctt | *rnf ^ ^fr ^trT 
f>5© sr^rsr if 5t^f t^t | twpr ^ ar^asrr % ct>T ctt^t" i ^tt 

|3TT t 3TTT *TS t ^5T % cTT^T cTT^! t| | I ^ ^T^TT cTRT «ft 

5T«r*T ^»T 3TTT f 9f9 ^TRT | I f^ ^TT ^^7 # 3fk W |3TT 



snsra % ^ 1 1 ^ ^ % ^ *f i ^rY 

^ |3TT | I T^TTO % ^TT StT^T ^ % st ^TPT f?WT 
TT I T*7c| ^ H^t 5fff Tf TT I ST^TSTT % t^TWT ^TsT % 

st ĕnt ^ tf£r ^ <rf ct f 1 * 3fcr i *t 

tt^c*t % 1 1 

wtit % i 1 *t ^ter 1 t% ^r *rrat, st*ttt f^Tf%m ^ 
% srtsr^ t§t i sre^ ^r% tfr *pt*t ^ 

<ri ct i 1 aratra, ^sRr ^ff *t «riOTrl % <r? t aftr *ft ^rc 
7^ ^t ^ ^ <t?t 1 f ® q-f^®*r ^t sfK fe*fcR % trt ^t ^rct 
*«ft % ^ <rf* qro ft <mr ^ir TfcT 1 1 ^ *ft ^ ^ % srto Tff. 

sfk sf5r*r f^rt%^r % *rs*r *r fs arh 3?rc 5T*nr «nnT *r 

fac?T cTTCT | 3ft apntt T>rfcT % ^TXT *T^T *T | I ^ srPT: SPT^cTIrr 

qr 1 1 3TT5T % sjrtl st^ srt <r^r *tpttcT s*ft crr* % w 

ftcTT «TT 3T«rfg; ^T T^T Tg^cTT *TT cW ^ STSPT TTST *f 5TKTT «TT t 
3TFr^r *FTKT ^ cTT^ % 3PfT *° ^TT % HT*PT Tf^8JT |t W 
| ^T 5TT^ | ^ #' TSTsT % TRT ¥T 3T5H: f^T |3TT i I T^R^ 
5TT?cr ^f WT cTT^ % ^t^ET t 5TfT ^T T^T i l 3ft vftT ^ | 

f% 3rf^Tt t^t^ WT ^r ^rf?r ^r stt^ ^r ^ tttt ^trt ^rt^ 

f5RI% f^T ĕTKT St^ <\*° 3T5T f^ | % 5T>T % % ^TTĕT | t 

T5T % stt^tt t^^r ^ sft ^cr^r^ ct«tt 3r?srFT st^t i 1 ^t% 

flRS TT^ |?RT 75T i t^RT% ^TT^ ^TF3T fcT^ ^Tt §T I ^T^T TcT | % 
Srt^Tt ^T BTRPT ?«rPT ^ tV§ i t3T?r% f^T cTRT «1^«, % WTW 
fT i I ^ fa% ^t TST3T % | (^3t ^Ti^ TT*T ^T I ^tt5R ^ 

*T5T ^t t^cT T5T ^cT i I 

f%^T % Tf^T f ^ Tt% ^t 3ftT !*cT % V. cTT^: ^T*T ^t STT^tY 
spt cR^ T^r |TT ^ Tfcti I ^cT % ^TT ^^T 7Tfwr % *f ^-T^ cTT^ 

^ Tf% i 1 5ft% ^t 3ftr % ^t-cftT ctt^ ^rt smr: ^rtwt ^stt % i wrTt^rw 

% tn^T 5TK: 3St % ^TTT^RTT ^ TSct j I ^t ^TT % Tt^^T t%^ 



^TJ| % TOSTR^ STTS |, W^PT ^3* s^t STTcTr 

t cr ^ ^nr <ft<?r if sttctt | i ^rt *r f^T ctrt ^ 3for % <T*m*r 

sfa<JT qt^r— fc?iT % stt^ttst *t ^f ^ % cttt ; | » 
*T|cT ^-^^^ ^ ^ ^ ^ TO?rlf % $r $$t 

|f <rf^ t\*rr ^ <wt §f | f^ ^ ^ mTT ^ 

^^stt 1 1 

Tf%*T— fcrt<R % ?THTf> <TRT ^ T^cTT | | ^ ^ 

*t artr ^ *t^-*t^ cTTT^ ^ t^t S ^ 7?% | ^ ^ «^- 

St 5T^ $nft % cTTT | | if§ g^g ^ % $ m \ | , ^ ^ ^ 

cTTTt *t or> <TsJ7 TSTT STTcTT | ^ TJPJST TTTW | I TOT % S<TT 
^|?T TT^-TT^ cTTTf ^T ^ <TSf7 | ^ ^ ^ | , ^ ^ 

*ft 3ftr t^ctt 1 1 3^tt fw Tt^w^r artr ^tr q*<rt*<rar sftT 

t%%3T % ^"tsW f?T$f TTTW % cTTT: 3TWt ST^ fasfT T| | I 

!ft% «ft 3ftt TOpt |f | t*rcrir" ^ cttt s^t ^t |% ^ T ^ | 

f5FT^T 3TT^TT f tW 3?t cR^ ^TT^ <TfcTT | I ^WT 5TFTT spsRT 5TRf 3TTT 
*MT cTTTT f® ^ | 3TTT 5PPT «fufr ^TT | | f^ff 3>t TT^TT ^>T TTT rTRT 
*TT %3*T ?TWT cTTTT *TTfct | I ^ 5TR: ^T^tT <TT | ^rfaq «T? T^T ^T 
| I STt^t ^tTT ^t 3ftT tt^t 3TTT cTRT | «ft *tW$ if W % fS> ^T | 
TT^ ^t^T 3TcR3T | % ^TTTTTt # trt ^ ^ft ^T ^TT *R*TT | ! 

T^TT % 37TT ^t cTTT ^Tt^T ^R* ^Wt^ |q ^T Tfct | I ^ ^ ^T^ft ?T5TcT 
% cTTT | 3TTT f^TTf5T ^t ^T t | I f^ TTt% ^t <f 9 if g;^Tc^ft % £9 
3TTT ^TT ^tTTT^^t ?T^ ^T 3T%^TT cTRT | t ^T ST^TT ^ 5T^3 | % 
- »Tf^r -TWT TTflfl^ cTTT 3T*^ ^ ^ 

^ ^ I; ^TTtW % cTTTt ^t t>VT 3TTT t%^TTt%3ft' % cTT^ %W 

ttw^r spY 3TTT S^TR % ^RT T^cTT | I 

; ^TR — W %TT ^f fSTt%^T % q"TTT ITWTfcT % 

5T^Tqf% 'TFT ^T cTRT %^ W | I rTRT f® T^T ST^cT ^t ^T | I 

t%^T f%f%5T % TTTT ^rt ^PT^t^T cTRT 3^1 cTTTm^ ^ | I 5TfcT 
^TT T^T ^cT^ *!<<iM^<!f % cTTT ^ Tfct | I ^cTt^T^ % ? > ^ 
^ 3T€f sFcj; 3TTT : T^T lf ^t 3TTT <TTTT | I ^T 

^fer Tt*g ^lTST^Ht % ^tTT #ff % ^ t Wf cT T^-JT^ cTTT ^rt^Tt 



^T-t%3RT 



% sr *r<T *ptt *rn 

5¥ 5PFR 3te*TT*r % 3TTfTRT ^T 3^ ^TT gSTT I 

f?TC % — OTT Sta 5Tfe: JT^^WW ^^f^ % 3TRT- 
*m ^ T^T | I «TPITO % cft^T <TK *rT*flrK<£tf qT «wR** 1 ST 

^ <rter ^ |tt ^g- <Tf^ 1 1 ^ % qi^r sri^^T ^srsr % ^tt <tk srp 
w-*rrer qrf§ ^ftt>r % 1 1 ^ jtstst $fd$iRw *r sri ^t 
1 1 ^FT-^fTf^-^T^r ^r ^ 1$ Er^r qf^TT «tt cnft ^(N"t ^t srrc^ 
ffaT «rr i 

% *m ft TT^r qv<* ^TTTT | 3TT ^t <fe ^T 3TT>cPT cTTTT 

1 1 w*t ^tpc t\?rT *r TTcp ^t Twt ir <rr 3ftT rn^ | srt srtor 
^St%fqr^ ^HrMT^^3Tf^F *nrt^ 1 1 ^ cnr %' 
^srrhtw q^ft tm\ *r ^r^tw srt^ §q; srw; ^ |t wt ir ^t-^t^r ^rrc 
sttt ^sr t# | sft i% % q% ^t ^rr^ «tr <Tfct | i «r^ ^ strjRpttt 3r 

^TST ^"Pt #?cTT |3H ^TH" <T¥<TT | 1 % T^iT 3Tf^3TcT ^TST^ | t^RT^T 
^T^% ^WTSTT 5TTTT *ft 3rf^f%cT TTT % 5TT%5 | I ^ 3TT^T^TT^T % 
^Tt^T ^T STtT | I ^*H> % <TR ^T ^TR cft^RT | I 

BTRTTSHT^T — ^ fasT $ fe<sMlf Tf | ^TR^ ^*PFT 

^t *rp |t ttttt 1 1 ^r *ptt ^ttr-^ fsrt%sr *r <ifsm-qf^r fsTtlnsr 
<pf q^ft |f | \ ^rT-<jf f^TT ir ^r *m vtm w <ut$\*6 w^r 

T^T | I ^t STT^T^TT^T ^T ^t 3nTP*r %W T^TT | sft Tl§ $ 

^t ^Tcft |f Rrtwr % w ^r |f t$ ^t sr^t ^ to^tt 

%^ft | I ^ % ^JrR ^TR ^ ^t ^T^t ^t ^t ^Tcft | ^ft STR: 

^nrprr^T fen 3tt% srs^rt |f ?f«rwf^^T %t%^r % qr*r fe t%^rft 
■|t ^tpt q"fdt 1 1 g^^T^rt ^rwr «r^r ^t TfwTf^^ ^^ft |f sr^- 
TTfsFr % ^ 3ttt q;^T? ^ft ^rtT ^rdt || f%rt%5r Jr |t ^Tcft 1 1 

qfs^iT^mt Wt^T ^ ^iT^t% cTR ^|cT ^T | l ^TT-qf^T f^t%^T % 
^t>^5|> % ^ % 3TTt ^Rft |f ^ «ft =5FT ^t ^Tctt | I 5^5T T^ W 

3iwr % q-t^4t ctj qr q^rr 1 1 



W<sfk % f^ 3TTT T^^T 3f3PR ^RT^T |3TT ^TWT | ^ % =ETR 

<tr 3rfrrf>cT % <mr cto q% ^ <Tfct 1 1 arapR ^t % m *r«^tV 

WK&i % ^JT-^ cTR 3tR afR ^tTT-^T^^T f57TT3ff % ^ f^f%^r % 

trt ^t ^ q? ct 1 1 *Rrf% *r«3*r % spsr cTr str-^jt t>srr f 

q?ct | I 

ST^cTTTT % ^RST f^ 3TR ^t 3TR fafq>ZT*T % V *T3 cTR | f«RT% 
3TTT "R5T spmT % cTR 3ft5ft % S«rf (W) 3TSR ^nT 3TTSTR cHTct 

fTT, ^ q^r | | TO ^q- jpi^ % ;fy% SrR-p fo?TT *t <R^ TT qTT#fT 
W^T % cTR %%5T % TRT ^t | I 

T*— 35 str ^ccr-^ ferT3ff % «fhr %fcT^r % tt^ ^t 3rfeft 
% cr>r ctr ^tct |it ^ 1 1 ^qr 3rcR*nrT (Andro- 
meda) ^T <T?cTT | f5RT^r 3TR**T *Twfa ?r»^r % qr*r *t ^tcTT | r 

srsi» <r q5?wq^ 3fk ^r^ttj^ to?ft % • 3gK«nd ctr | i ^ ^ 

"T^TWt % 3t-<TT cTR f?T^R TT^ cprfrR spTTct | TW^ WT^^ 3pqcrr 
(square of Pegasus) ^ct | i apf % ?ft% stt^ *t cTR ^RTWrs^? ^ *f 
f 3TTT 3^R 31% cTR g^TWTsTT^ if | | 3rminSTC % cTRT* ^t W^T 
*ft£T if t&gr ^t 3fR ST?% «R ^Rt ^t |ft VT f%T5Pft |[<t <R * <?t 
cTR 3TTTO Sf | cHT^IcT | ^T 5FTf%IrT 3fR t>p^r tr^ |*R ^ 

"^tr q"f^ | i srsr ^f t*? | cr^rt ^fcr ^g; ^t strwt 

^TcTT | 3T>T SrR ifW ^ 3TTcTT | 1 ^Eft t>r f%?T W ^TR ^ | sft^ 

^rt w ^ fe «rer 3fT^ trt ^rfr ^t^ m€t 1 1 

Tt-^rir ferr *f ^T^r ctt^ «rp- ^it| i ^55 % % 
m T^n if tsra^ ^ % ^ ^ ^^rtrr-^t^r ferr t ^t 

| I f$TfcT5r % m tt^t sr?rq--#oft cTRT (Fomalhaut) 3T^!?it 
T?cn | f^t Jf f^^T ^T^TT ^f%cT 5TcftcT ^tcTT | ?T?rfq ^t q"q^T 

3TT^ cTRT W^" ^f cT | I ^TFT fT^T <ft ^TR^t ^ WT 

1 1 rnrr ^R^r cft^ I fo ^r^ fF*r tt% % qw |, ^wk\ ^ivn ^ 1 1% 
^ ?fsq-r % *ptc smr: stt^t % Sf ^ ^ptctt | srt 

"^rt ^5 ^T 3T?^r ^tcTT I I 3r^t% 3TJT^T ^tr^ cn^: ^t ^jt ^rf ^5 % St^7 
TST ^ ^tcTT t 3ftT 5TTcT:^TW «ft?t cT^ ^ q~fcTT | I ^ f^ 



gfrT zfm *§t afk €to srt *n«?t«r fa^r % ^ ^ f¥| ^ 

^ | I *T*T ^TT^T STTST WT T*T | wffr af*#r if ^| Crane ^ | I 

^pjr—^ f^5TT ftr%3r % <mr wti ^r^r m^: ?rff 

| | «TcpjT ^ST^ =TfcT ^fef^ % TTCT ^ T^cTT | I 

*rftwf % ^TTTt *T W^mPT ^ft t *ft W * <fipr-^OT 
f^T *t TT%ff % <TTCf % 3f1W 7$ |IW ft%TOT15tftj^ 

oti hsttRt % **ft <n*, stt pt^r? ^tttkts !«raf % *ft ^ 
ferTt ^f t|| i tlr^ % ^ tt^t ferr%sr % <rrs t^rran ^ % ar* 

tft torf I i 

ct^ot— w fwr * w ott vt< <tt* * t# 1 1 

■HnrwT % errt f w *twr ^ | i **rit *t <ttct srn: *t «ik 

| ^ ^T *TT *TWT | Pp 5TT?T: ^ft fc9TT * «T^t *T SRT 

| , ^ TTJ^T % iST* gf£ 3fK % OTT ^^fT % ^ 

<TT* | f3R*t ^TT *TT*T % 3TT*T5T % t>OT % * *™t 

^ ^t ^TT ^t | l 

^ TRT if STPPRT 5T§<T FP*3 T^TT | 1 f*TT*, ^3 T^tTT tf ^ ^ 
^^H^?ff^^^ 3T^T *T TT^T; ^ %f^CT^|t 
^ ^t ^THTT qf*3t | I ^ % 3TT^-f^ % »R ^ TTt- 

4^ ^ff ^ 1 1 5*Tfft % 3TT^r ^ ^ tOT ?f *r ^ ^ 

^TTT «IJS ^ T# I t^rtSt ^ STT^ mf^ t <t 8T*F FT5ft ^ ^ 

^mt 1 1 

^ v& *J* ^ T ^ I > % ^ % ^ 

^ it 3ftK ^ ^ Tf^r 1 1 fsrfo* ta% g?K ^ ^trt |, 

i^^cTRt *r $ wrm^r *r***r aTW % ( M ) ^ * ^ 

^T^Tll^^^t^ ^T^trTT f^T ^t ^Tt^T Tt^T ^t 3ftT 



*nt f, %<R cTTTT ^TT^l tT *t f* $ ( , <p mq - % 

35CR 3RR1RT ^T ^ | f«r?T^T ^ ^ RT 3R qT*ftrTT-?TT *t ^ | 

3TTT ^ qf^JT spt 3ftT »T^ | | 

fST % 3Tt?^t> JTSTsT f^rf W f*R <R %W ^j | | 

SrTT TO— f*T f^TT Jr f 9 tf 3fk str ^TR % <ft 
^ tt 1 1 3m st* ^r-^ fer T if srwrGr to* ^ 
t^t | rsr^r <rfcr ^ <r T * «r^rnr 3ra ^ |tt ^tr ^ | , ^ ^ % 

*TrR *T% «j> cTT^ ^T ^RTR | ift% 3m *V f | tfft ^ ^ 

3TR BTT ^ *t ^ | | ^ *f sro srn^r ^TT | I 

an*nr if ^tsrr ^rrcr ^ | 3r> *pw ^ fr &stfk*t 
t arh fsrfcnr % «rrcr ft ^ | i ^trt | *ft smt ftrt?Rr 

% ^ arm | I ^RT cTRT arr^RT I sft ^-tf%*T %fcP5T. % m 
%T qWT | 3fh: cTRT ^i^r * I ^T^T % *v$* <f^r &r % 

^t^^r *pt?r qr strjt ^rnrer ^trt | i 

w^r % mx <rroft* tt tR^JTw | f^r% ^ur 
<r ^eppt tow % s <rr* <mr $ <rw | i <mtite % 

^<R 5TRT: f*R «TT 3fft^ft ^ % <fa cTT^ | f^ <?> | | 

3# -^r ferr if hkt jtpt«p it^pt ^oft ^t <rm ^ ^t ^r | 
^5 ftrt%3r % ft^pr qw t > w*r f 9 ^tw ferf^ % <trt jt 

3mTfRW TO^ (Orion) I 5ft 3T# fm 3*ftfr ; 3ITT 5r%fe % 

*R*r sn^r ^r ^ tr^r ^rtt 1 1 ^m^r $ ^ 

% ^rlT tTOT % 3Tq% 5T%S 3fr^r (Orion) if t%g TWT | f% % 
f^^w^^?^^t ^ 3Tr^T ^ ^T ^^c o#^ 

im\m $m ] ^ ^r^ wt ^ 1 1 ^ft ^f prHt st^t 
"TR^t ^tt^ ^ arm^rir?» if # 1 1 % ^ ^ 

■to ctr 3fr: ^ $ ^r if qr^r gt qrsr <r«% | far?| ^ 
^ 1 1 ^ ssrer ot^: ^r^rr m^r srr^r: ^ | f^ % 

;fw f^i <R ^ cTRT ^T ^tt t ^tt ^ rrt fen t ^ arer 
#tt 1 1$ qrf^r ife*rr 1 1 ^mriTiTnr % ^Rt ^t«ft <r ^r ^ ^ 



*v ^tt 1 1 $ ^ T«a ^ *n *™ 1 1 *r%' 

cTKT ^TCT ^<5C ^ <T>T <TTTT ^TTcTT | I 3?t 3TTT *T 3TOTTHT 

<TRT ^t ^lt | I iltWr *t ^TT^ft ^ | 3ffc 

sn* *t trt * *rtf t>rt% & *to *t ^tt *tt% i i arra^ to^t % 

^ ^ ^ ^ % t t^ WF *T STT^R ^TT |3TT 5fFT T?m 
| l-^ftt%^ (Leporis) ^ ^ | « 

smnOT % 3?tt f 9 ot* Ttffft w | f^r^T m 

<TRT 3Wir «Ht *T f» f* *T *T t » S*ft *T % *TV* 

^tt <rt i Trt^tt ^sm % * 5Ttff *r eft sn^ ^tt | ^ ^r^t * 
(V) mx % sssr irtcrr t > ^ % ^ ^ ^ ^ 

» tf 3TTT *t%*T | tWlt* *lfr WTpTOT t 1 ^ ^ 

f^r crrcmt *t ^ w ^t^ | afK *rt ^ sto ^ 

git^TW % ^STS (Wioter constellations) | I 

^f OT __^r f^rr *t ^ **rft% st* ^ ^ tb^ i *tw 

ra- | tara^t ^W^r ^t i^t 1 1 

<xfenr-~^r fe*rr 3 fi* * <mr ctttt *r t t*3r ssjt* 

it <ftt*ra ^r t « ^ ^ ^ T * * ¥> 

% STT^TT *T tf% *t 3ftT ^^T f 3TT ^ *™ I 3 " ^ ^ T 1 ' ^ 
^ft ^Tt^T % | I 

^RinrJTt^OT— t>wT t ^rroraTYTjww 

aprar T?fr t ' ^ ^ ^ ^ ^ ^ ^ 1 

q t> STT _^^T ^ Tt^T ^srt % srN %Tm^^Tt% 

^^TO^^^t'^^^^*^*^ 1 ^* 1 

<rf^Tr— ^r f^TT 5f M^r %Traft«r^r^^^^^ 
| , ^%g^fW^^«rt^5T%^ti «w^^^ aJTK^ 
w ^ ^ T ^t % 5tk | tanm ^it^TT *rt tt ^ 
^t i^rc^%^^ft^ * ^ ^ ^pfwre 8fk ott ^ 
^r % ^t 5tr ^trt wre % ^n^r t » 



3tR-h P^-h — w fewr if arM^r jtstst %r%«r % <n^r ^t 
twt 1 1 srfm%gr % ^nc % | i 

sttt ^?r f«rr%«r % <mr 3F5r*R % 3^ % fis ^ 

| 1 

3n3>reHT - ^r sr*nr sn^repr *rr ferf^r % <tt*t 3tr- 

<Tf5B*T tMtst cT^ <fi*ft | I 3# %t%3T if JT^ 5nf^T 3tR cT? <R 3TR 

^ssr^ ^Ptw^t ctj <r wrpr f| arBr^rcur % ^yR, srtnr srtr ^rp^r % 
«rta *t ^fcft |f <tr*t>f Tf^r 3fk ^ttwt *f^r % wr ^?nr^r % tt^ tt 

5TT^T3ff if ^TT |f 3TTT «rew ^WT <T£ <R ©t?tfT |f <Tf^*T 3TTT 
^TR-if^*r fsafer 3f Mt*T ^TRtt 1 1 

<ET?JP *TT*T 3TT^T9Tf^ 

fHT ^T— fasi/RTf$r ^ET W Sto f*R <R | I 3^ % ^ff cTT^T 
5JTET: <awfw<t> qT 3TTT f ^ ^f^FT | 1 

^T-<Fppratw st^rt *T g# spt 3tr w |3tt | i sjjsrtrt sr 
Tf^r tsrtrorcr % dt?T ctr I t^nr^ st tr^ tsrtwsr *r f^f w t%n gsn 1 i 

^3tR-W- W fej?TT 3 *RTfa T^T % <TT<ff cTR fe^Tf <Tf t| | l 

wt% % ck<r ^rrt^R | i 

SfR-<T# 3TR g# fWT3ff % *ft^r %t%5T % «TRT ^t f S f^ 

^t ^raT <TRT 1 1 

— w fesir if f^rr%^r % <rrcr ^*rr ttt>t % are fonf <re t| 
| 1 sr^rt twr ss*t ^ |3tt 1 1 ^irr tt% % 3?rt t%^Tt% % snr ?tr 

f^Tf Tf T| I I ?ft% ^MT 3T%^T ^TTTT 5 tR I 4)le^"l TO^ ^T | I ^r% 
3?R ^t cTR ^^T)T?f?ft ^T^ % | | ^Kl^Hl % ^T^ H^T ^T^T^ % 
f t%ETT % 3THTR % ^( | I ifm\ % Tt% % ^t cTK ^T ^T^t% 

t t^nrJr ^Iwttmt ^trt w ^t ^ictrt | i ^^pp iv ^t 

TfcTT | I 

j^HTT 3R | I StRSTT% ^TRlr spt 5«siR5TW 

3TR ^f^T ^T%Rf ^t 3TT^T<7T ?T^ ^ | | V$ ^T% ?ft | I 
yrt^ afa fc 5ft3f5T% ?T^ cTR | ST*ft ^TTfw 5f ^T 
^TTcT | t 



p str ^Wot feTT9ff % *,x ctr fw%sf % <tw ft 

*P§Tct | I *t ^cTiTCTsT % cTR | I 

t%fcT$r % t%T % 3?Tt cT^ ^ fB> 3ftT qfrOTT cHT f5Rr% 

t«tw fTTf^TfrT % qrcr q?ct | ^r^t ^tt* % ^rsRT^r | i w*rfcnr ?rff 
f% 3f ^r? ^ *f $sr q# | ^ ^ttw^ % ^f ;r$rerr" ^ ^ctt | 
?t*tt q^ 1 1 ^fwf % TO#f % ?mr smi^H | : — srrs^, 

S^l» STT^, TTETT, ^ tBT^Tt, StTTT W^l, ^RT 3TTT f*?TT I 

q"#-^fOT"— fen if jrt%s ctrt w %® t^ctt i 

3fOT:— tesrr fsrfa*r % trt ^f <N'«fw cTRf q?r ^ | ^ft 

^T^r % 3TFPR ^tt q??TT | f?TTf^^ %W$t ^T (Argo Navis) 

1 1 w ^rg;^ q>r 5T£tft ^ttt 3t*t^t jrnrtrT^ tr % qf^r t*tt | 

3TR t%t%5T ^ qftT TfcTT | I *f ^RTT FTR |*RT | I T^TT ?*TR 

STSST^ SFt 5TRT | 3fT ^ ^TC qfcTT | t ?ft^T <T5T % 3^ ^ST^ 
*T5?r | t 

q"f^OT crfgfur — w feTT *f f5rf^r % <mr ^tf tsrerre^ ?r$re 
^rff 1 1 f^ am: arte sft 3?r 5t%s srariTOtjr #^r 1 1 
w^r % ^rt smr : f*R <rt fa^r TTf?r % ttr 1 1 

q-f^TT — ^T fesTT 5f fS ^tTC ^t ^TR 3Tf^ft iTSTsT f$TfcT5T % 
^t I I ^T*J 3?R 3 5f§cT 'TT cTT^ | T3T% WT°TT 5TSRT ^ | I 
^V$\ % f ^ 3TK ^tK ^T ^TK fci+>l ^TT^ |q ^ST T^" | I W^ft % 
3?R f W qf%iT ^t 3fK frffT^T JTSTĕT | I ^t%^T % f*9 3TTT ^t^T 

f^ff 5TSTĕr | I ^tT^TT ^ TTWt^» 'T^ | ^JT #ff ^mt % ^TT 

yyrmld *f^r | f5T^T srt^r ctttt % ^tt srk ^r^^r q-nsfW 

| | ^piT % OTT 5r5TTqf% ^>T ^TTCT | I qTT#^ 3T7T 5T<3|TTt% 
iT^5ff % ^tTT ^T% 3TR ^Tf^T, SRTTTcT 3TTt% ^tTT H"f'«>*» f^TT t 

^r qf^ 1 1 

f%qfK % ^TtR 3TtRT?I % f^cTR fefcT5T % qT?T ^ | I 

^tj^: q#OT — w twr # qRffN? 3?r sr^nrrw % ^ttt 3t3t 
ctt^- | f^r# =5pd 3nf> |t ^?t 1 1 w 1%?rT % f^ ^R 3ftr %p$x ^rm 

4^r % cTT^: MtT5T % trt f i 



^H", <TK*iW, STSTTT^T, STHT^T^W, ^«SN? *T^ 3T>T T^T T5T % | I 
^T TRTT" % 3THTT9T feff 3fK ^T% ^tH^ % % Snft 

^nrt srsrT^r <nrf srlr di<KHj$ «m*r<ir ^ «rr *r**ft 1 1 ^r^t s^prtt 
% tt6t ^ w stt^tw $ 'fkm, ^rk ^toot 5tpt s^r^t^t 

^kTT t I 



SfTR 5TTO?l55?llfsWiTT 1Wf 3TT3* 3TS*ta $T faSW *Tfat 

' : ' ;T 'r ' » ■. ; 

g3TT I 



^ fk*m i V3 ^ * ^ ^ ^ ^ *" ^ T 1 

^ ^ ^T^rm srm* *t ftfa i v« ^ % i 

«l o-c| c| ^rtr— ^ ^ tf fH?r t% tWt * ^ ~tt sr^r ^t *fr 

fa<Pt fer | ~tt *t-r 1 1 ^-n^-^r ^ ^ T ^ T ™ 

| I <l V*i^ ^TT^ — cTT^ % 3TT ^TTT % fe"f ^ 5TFFT 3~t Xtt% I 

<j=; ^rt^—^T cTTTt* % "TPT 3ft 3T^T *rfr fft ] 

5"T 3TS2TPT * "Tf£ ^TWPTT ^ | fa «fT 3T"rc 5TTTt ^T "SPT titK 3T"~T 
W ^TT | 3ftT ^THT STRTT I » ^ ^ ^ * ^ ^T^ 

3"PT 3rfa ST^T % 3T«ff % f*r~~T | I ^T^rTT^TcT: ^ "T^", ^"TT -~~~rTfe ~"# 
fefef % 3TT ~~~% | ~~~T -\~r~~T ~*-~T ~~~T~TT ^TcTT | ^ Tf-W 

f-~-fo~r % ~rt% ~-% | ~r~r ~?~r~~T ~~-=~r ~-~~~n -~-~~t | i ^ 3tw 
jtt% % -ptt-t -f|-~T | fa% -~~~ft arrerrt ~p-~Hrfr ~p-£~r 2ri -~s% tW -~-r 
^^^Ttrr^^T^^p^^t^i f-T~~^ ~j~ff~-* % -*-nT~r~f# 
f$rf%~T % -~-~~- 3T# | sfhc ~~~rf-~T % ~T~r*r~r ~rr~-~~~T fl?rt%^r % #t -*% ~~~^r 
| ~-~r ift % sr^r -p| gncT i i ^rt 5~tt *r *r ~-~f % ~rt~T ~t~~t-t % *rc«r » 

^t ~TT OT^- I fa~r % -J* % 3^ % ~PrC~T 3T^W ^ I 

*j~t ~t-t~t sr % 3-~~r w ~~t% i sft~: ^rt ~r~r~f ^ ~~~r % ^r^rt |t ^tt^ i 
f% ^fer % §s»<T^r ^T^rta ^^qt#^^^i^T^r ^tt 
^t ^nrin strtt i i ^r srtoir ^r spph: %^t ^ ^t ^ ^rwt 

*pft i I ^TT^^T ^Ttlrat ^RJt heliacal risiDg acd settiDg ^ i I 



Sppre — (<0 W ^ ^ T9T ^ STTsPRT % ^HJT 3ps^T ^ 5TFT 

% «prcw 3T^r sr^T^T^r FW *ft *rt g^r sr^r ^rtt | w% «rnr% Ttt% 

f4?1M STJC^ — ^ppt SETT^TT *Pt =|^t | 1 

35*t: sng^ir mr>ei g^sir <r*n irii 

?T^?cJT¥Erf€R»T: <TS3Tf^ *ftSPJTTlR: II 3 II 

«HclK — (r) 5^, *tw 3fk % wt^tw % ^rt^rtw *r f^ 

BTtERT ^tcT | cR" ^PT MP^toM $ 3TFT ^TcTT | 3ftT 3R ^?T% STTTtsr % f0 

^nr ^tct | ^ ^t tt ^r ^rr | i ^srt sr^rrc ^wt spp arrc |^ 
tft ar^r ^rr |, 3T«rt^ «r^t ^ srtr f sr % ^r>rtwr % srtro *t 
^rtsRr ĕrt^ | ^ <rfasT if sr^r srrc ^t | *f ^r ^terT 
1 1 (3) ^itt, ( *TT*ff ) |sr srt* spr % ^TRTt^r % *rtTt?r ^r 
f <nr ^ 5# if 3T^r | ^ cft^ tt% % sprc*r s f ^ arnt srs 
WT^r | <rsr <rfe*r if 1 1 

ferR ^TT^ — <rt ^rW *f ^rs^r ^ ^^trt iftt i fo ^r, 
^5Fsm, ttst, *[sr %&jfk % srtmwt sr 3t«t^t *<t^ ^«ri^ff *r *rt£t Ttt% & #*r 

^TPTT v5TT SR^T | fo ^ ^ fa*T fe?TT *f ^^T 3TT 3T^cT ftTT I W ^T % 
t%^ ^ % ^t «TPT fsfr | I ^ ^TTT TT 5^, TT^" 3fk grf^T f TSR^t 

^rfcr ^pr ^t nt% % ^ i srY?: ^ fsr, ^sp st^t ^^r | fk^^t 

' ^Tt% ^t Tt% % rftf | I f?Ff Wt |£T 3ft7 ^WT ^t TfcTiff if fif$ l M ' dl ^ 
% ^R^T f® f*FT?TT | I 

t^t srh: ^rt% ^t 3t^5tt i$ 3rfsr^ ttsrtt | ^?rt%tr ^f it 
..55, ^^r 3frT ?rr% ^t btVc ^s?tt |an ^ t^tt | i ^ttt 

5TT3T i f% ^ 3RW ?fr i ^R" ^ % ^TtTTW ?T ^T^T ^TTt^T 

srtsr^ t^j i ^irtT^ ^tw ^t ttt Tt^rr ^ ^t sttt ^rt i i w 
% <r^r ^ ^r>ft ^ g;^?r % fr# ^r^ir Mcr^r ' % qro gt i 
j*fk ^t 'rts^rt sr^rw ^t #$rtt % ^r^i st^jt ^r i ^rt%q ^t 
«rTcTT i fo ^f ^ft?r ?r^ q-f^r 5f arw ^tlr | i f ^ for ^ 5^ ^r^r ssmt 



«T? | 3TTT ^T^T «TTIW «J»T % ^Ft5T *F*T $ ^J5TT | W¥ % ife ^ 
^T^T ^T5TT | I 

^ «nft p* aftr gsi> % wt^rt^r ^ % % 3ff^? ft?r t ^ <fr 
^rt^T % ^ttptt qtwr fsrrlr5r ?f %sr T^r | aftr 3rf5$r ^ £ t 
f® f%»T Sf *t ^ 3rcnft ^ % otjst pr ^ jjgrt stt?; «t§ct sttet 
sr^r t 3tt? timm % ^^rw Sr ^r ft pt 1 1 ^rt *f ^ 
^y^fr>T % T^r 75 tsrfpf if tj&t ^tpfr 1 1 ^jt%q ^t ^tctt 1 1% 

«TiT»t «pj 3fk $5F Hl^gU # pTJRT ffe||r «T ftBr | I 
s^- <TC?f ^?¥T cT*rT .«TI.«ft 3fTT ^t ^ spt |T 3ffe> 

^t | ^Effaq ^ ^ srj* «rs?t gq ^r|r s^pct^w nlr | ^ 
3T^zr j[t ^rr%f cff sf# wtf.t5r % «^rjrer %■ ft% | i 
t#fsnrf |t «j^st % *^r arfw #-| i *sfeqs>ir srrsrt fl& ^ p f 
3T^r ^i" | < *t «j*t % srpt «r? ?TT|r | ?r it% ^trt jpr I» utw ir 

3ft€RT ft fTct | 3^T <pf$cT % Tf^¥ f«rfcT5T t *f*Et | 4 

s^ityn ^r vrr?TT 1 fa> ^ arjr *tt# pr 3tt* ^s? <r|^r *f ^f 

^t l 

^tri^rWttaoht mwi<yi**w4i^4^*Tt5wt I 
tf«TT«R^r|t 5*4^ cTWtit«T ^r^sr 3 uvn 

sTatwrt TOigiiiiitcrirmsir^TTim: iikii 

3|«jc|K — («) *rfe M^WT t ftRft ^ % ^T W[ 3T^T ^ *FT WT 
5TT?RT ^t ^ft STJITR ^ ^ p t^^T % ^fccT ^T5T % ^ 3TTT ?T^ ^t FT^T 
~A ^ 3TTT T^5T t f^€t ^ % ^T ^TT 3T^T ^ ^T W WH»TT ^t cTT ^ 
W % 'p^-^TW % ^t cKTT ^ ^t ^ cT«TT ?T^ ^T ^^HT 

«r^: i ^f?fcr ?T|> sttt % ^jt ^ff % 3rgaff ^t srpc t^T^% 
sfh; ^o^r«nq-%cfr?ri^TT5Jf ^tt sr^r ot^t ^mtw ^r 

^tcTT | I «Ttsr ^ ^T Tt^ST ^ ^3^T *TT 3T^T TO^t ^TTW 5rm?TT |T cft 
^ 3fk % «fmt9T if %. TTf?T ^ftf^ ^ sft 3n% <?r*ff % argsrt % 

S^srtt «st \° % ^rnr ^t *mt*r ^tprt ^rr^tT i 



f^m WT^r — % fr% t^ra^- w <r^r w$ v% ff 
f«rf?pa $f anwr | arsrr^ ftar | w ^f?r ^ ^rr «t> i ***«*< 

f I ?FT ^PT^T TW*TT ^F»TWT % t%tr 8T^3ff tf WTcfV | aTTT 
t%f^-frT ^V ^TT 3>T ^T ^ Jf ^TT ^ i ^rtsTCT, ^ o ^TvT VT 

^r sr^art^^rT | <R?g; ^o ^t tr^r sr^r % wm 1 1 ^Phh 
3fk ^ % ^hptstt % 3Rfr wt ?tpt- snjsilr it ^rj | 

* #' Wtsp - <HHMT-STT*T *TT «IHW^ f>fT TTT | ^o^T WTT ^ <R 
5ft 3Tim | ^TWT 3f 9ff t ?TW %7TT ^TT^, ^ft ^t ^ ^T +H"l«" 

2*3 sut t ^twrt tot 1 1% ^ 5rrq% % t%q f¥ *i fr*r 
f5rf%5f $f ^r ^rar | ^ sr% *w *ftap?r f snsr srnr^r *t>pr 

?TR?TT ^Tt^ ^?Ttf^ ?T^TtoR % STgSK ^ ^T aft 3TRTT | 3*rit <TT 

Tf *TT*pT ^tcTT | ff> ^ 3T7?ft ^^TT 9 7gf | I ^ # ^STT 

5FTfcHpr *r fa^r ft<rt fa«r *pt*t ^ ^5pTt%ftT^mTf^f?rt%^r 

<r srrar | ^r ^ ^t fk**r f&rfe <r ^ ^ sprt sr %. st^tr 

3p5 3fT% *TT <Tt§ g^xr ^TT | (twt fSRT tsRI^T 5TR 

<ppr *t**er % ft ^rr 1 1 ^ ^rt^ $r <r^r ^rht ^r^r sr^r 

sp^" # ^T mT f I <«*H^ ^TCTR <R 3T?> % T9TT%5I 'R W 

fTJRT St^ ?TW ^t ^T?T cf*tt q^ ^pn «fT ^^TT | f^> f^fkT % f^P¥T 

^ ^ tMRT if w«t ^rr 1 1 

srsr ^ ^t ?tt «iw ?f^T ^ ^rr | ^fer^t%w 
fr^ ^t w ^t ^rrm | f?ft% ^ wt^ ^t ^R^^rr 

q^cft | # ^ffer % ^ <PT 3TW ^tcTT | l W ^TT % t^ 

*rt ^ -Ot arr^sr^T | #?tt % % w # 

«TTcf> J I ^ ^^'T ^ m^RT^PT# % ?F*?f % zftX 

^ % 8T^Fn^3ft 3T?cR WTTWT ^lt^ET arssrt^ ^ Wrf^ % faST 

3T^T fTcTT | ^TOW % tWT ST^ ^RT^T ^ ^ 
t?at%^T 3TRTT | I ?T 3F^3ft ^t ^o % «tw ^ R"^ 3T^T ^PT % ^RTTW 
3T«T^T 3TWt5T ^T 5TPT ^t ^TTcTT | I <R7§ V& ^TT^ % ^TTTSJ if ^TPTT 

w|ff er^r^Tt^RT 3(k ^r^ % «rf»rt?ff Jf % ttt>t ^tt t=;o afw sftf 

«ft=ft % ^«TT^atT *PT 3TnR f%^T% | ^T^T ^TRT ^ 1 1% fgRT WT 
^4 ^TT ^T | WT 5# f«rt%5T *f *lfd^ ^JT «H| t%?| 



^tcTT | 5fT ^ 3RT 3TFt T^cTT | I Wt 5T^TT 5RT 3f^T |ftcTT 

^cTT | cT5T tft T# f«Tfa3T % ^ fr*| ^cTT | 5ft % <^o 3PJT 

3TT*t I I ^ ^ TT*TT ft STPT fa ^T 3ffc <fff^ % 3T?cT^T#f Jf 

T# f$rfcT3T % ST*;rf % ^^T^sff % *FTT 3F^R ^TcTT | cft *ft 3T*cTTCT TT ^TT^W 

^t htt *np<rr 1 1 

q >HiV U ff*T3^ ^tT^RcWII^II 

T?*T5*cwits5aTfa: 1 
srnrccrgsu: TOT5ĕ^Tf?rf*i: ^it: iivsii 
qsr f st gT?frfti: *5*sifTOti£: i 
^aBt ^^f^n *i^ fta^qqtegt umt 
q?*itsfiw: qTO*mf*?*n ^(^s*t*t: 1 

ai^K — (\) ^ ^t TTWsrtgr <n, 3rt%5>T n afh: ^t^t^t <\v> 

| | (\s) 9T3T f«n<r STfT Tf% % 3>RT Tfs^*T % 3T?cT t[t% *PT 3rN; 
T^f Sf *|t% ^T TTJRTMTCT s; | ©t£T Tf% % ^RW 

•5*r% t! if 3T^r ft% 3pt 3ttt Tt^r 3 ss*t it% ^tt TWPT^rnr <t ° 1 1 
(«;) wt srfR 3# srlr stYst tt% 3wr ^er «rer sr <h ^t^iw tt ^tt 

I cR qf^iT Jf ^PPT 31W 3ffc T^ *f ^T ^ttTT | I TT^ I^T T# *f 3T*cT 
•^t% 3?tT TT^T % ^T ^TT ^T ^TCT IV | I ($) ^T % SRTRr % ?T?cT 
§t% % ^TTRW 3TST^T ST STT% % ^RW TT% fo*ft TTvf 3>T fo*ft WT ^T fOT 
^*T% TT* H>Mim % 3Tto |3H cft *T*PT T^ ¥f Tf^TT | 3ftT 
|3TT cft srff T^TT I 

t^TTJT WT^T— ?t '5rWf ^ % ^Rrmt ^t ^ ^rtTT ^cr^narr 
■*nft | f^ra% 3rfsr^ tt ^ ^sr t# | 3tr ^ir ft% tt !T#f &sr i 

Wt^rrr f ^ftTT TTT T<M+'Hi!ir ^^T 5TT ^T^T | I SR%^ ^ TH" TTT- 
^Tert^T f*TvT | I ^T^T ^RW | f^ t^T ^ ^PT 5TfT ^tcTT 

| ^ ^f % tt^t ^t% tt *ft grw^^^r ^wt «rr ^crr | 3f>T 

tw^T^T f^ ^TJT ffaT | ^ P ^fs?TTf % 3TT ^T^cTT | i 
% ^t % fvfFT% ^T f^" Wt§ 5T?T | ^rt^n? T^ ^TWTW 1*1 



^rrrr *ptt | ?rfe ^ffor ?r <\<\ srw ^tt <no qw q^r 

^PT% ^T 3T«T^T ^RTfccT *T ^cTCT |t TT# 3T^T ^t cTT ^ RTcT*- 

<tt ^T^T^Tĕr % srTsr-srarw if ?ft %^t stt ^ctt | i ^rf%*r 
^rt% ^T^rt^r srsct w <n ^t «itctt | cra ^ qf%q- fsrfcT3r if 
sr^r *ft ^ttctt 1 1 w*r% srre *rsr ^r^T ^mtst ^rect ^t f^ ^t ittctt | 
^ % srm jtt 3T^r ^tcrr 1 1 *fpt % ^sprrr ^twtw <*f?t 

SPTcTT | 3TTT «pf cPF <H 3T9T ?T|t ^tcTT cW cPJ>" ^ 3T<£i?q- T^cTT | ^PTTPT; 

-^r % cftsr srjtw if q% &§tt *rff -3tt ^r^rr i ^fr ^t ^ttstrw srtsr^rm if 

5^-3TTfeq- 3T«T^T '5S-^f^F' tft ^ | I ^ 3T^fsr ^TTĕTK^: <t ^t 
ftcft | I ^l mf& if *fpT f*PTT^, #^T ^TTfe «PtS ^>TT ^ 

^TTct I 

5Tf^T ^T TW $5 % f«F«r *T ^TJT 3TTT *T^pr % T3T^T % *TfT frcTT 

| ?srfcrtr, ^ T qT*r^Prrf?r <u 3ttt w^r *r <\v> ttptt Tq7 1 1 tt^ 

3T?r ^T^ if 3TTcT ^T f%^TTT ^ fo*TT STTcTT | I 

% TTTOrernT ^ 3ftT V TT^ | I fCR»T ^TT^T *T? | t% 

^ ^tarr Mf-toH ir 3T^r ^tcTT | artT qf if frm | ^ qs5ft 
5*r^T 3Fctt 5r§cr ^nr t^ctt | =*irtr% ^ ^ srrr <pft % if t^cTT | 
(^srt FTSHTfsRTR q*5 vi — ^o^) i f?r^ t^t *r ^g-^r fk*% ^f^r ^fr 

R^TT | Wt%tr ^ g-r>£T ST^T^T tT 5T§cT ^T cT^ ^WT ^TT *T3kTT | I 

OT?t ^rm d wrrwr^r ^ ttpr: ^tt ^ tttHt | srsrt^ m 
^tes ^ ^ rw ^ ^rt ^r^ Jt ^ ar^r ^Tctt | cra - ^ 

%^ q-f cTr 3ttt ^^t ^Tcrr | f^ ^f> q-feir Jr $m ^t ttt i ^t^ 
^sr girt^ *r t%frc ^^r ^nrar | cr^ fe ^ t^t ^nr^TT 
1 3TR ^r^r ^rrar 1 1% % ^wr ^t ttt i ^ «r^r q^ srm^ 
srfe ?r|t ^rcft ^rt% ^ g;^ ^t t|ctt | m str ^«t ^t 3FcK 
^t ^iw % qr*r % ^r^rR srt%f^T ^tt ^rr | ^rt>rq ^ ^r ^ 

^3T % qt# =5T5TT «ITcTT | I 

tt^ ^rr q^ if 3R=r 3ttt qf^®ir ^ ^tt | ^^>t ttt 

^T^ltW <\ o ^tcTT | 5pfff^ m% ^ % 5Tf cT ^t ^Rt 3frT 

T^cTT I (^t^ R<\, ^R) I |T ^ 3>T f^ WT2T 7f cTT | 

^r%^ ^sjtt srTTw ?r ^cptt ^t cr^ ^ ^ qfcrr f5Tcnft tT cr^ m$t 



fftT t^r <T?cTT | I 5f3T T^ Jf 3PFcT ^tcTT | cPJT *TT'ff T^cTT | 

^pt tt% wt str # itcft | tsrcr artr ^"t ^ ^^tt §3tt i?3r£ 

^HhM, ^TTt 3RR 3Hf 7T%zft % 3FcR % *PTPT srfcT ftT ^cTT 

tt 1 1 ^rt%^ ^a» % ar^ ftr 3?t t^ amtsr *r^r % <-Fnrr# 
^rcft 1 1 

^ ct*p sr^r t^tt | cra - cpp *ft f^%^i % "tttts, ^r ^rrtY 
*rrrf ^tt Tfff t%*t i 

^t cr§: <pr *rt ^nr TiPt ^ctt | cR" ^§ft % tr^ T^t % *srm 

«T?T 1M .1 3TTT ^RTT *R*T «bMW <R ^tcTT | I *TT?g T^ ff 

^r ^t f*Rt srrr t^ctt | cr ^tst ^ w | sfk ^rt 

tRT «IV ^tcTT | I 

|sr % ar^r ^rr ^t tt^tr fonf , ^rrfc f ^ %trr 

^rRTT I 

*T^f ^ cft ^ ^TPTT TTT ft> ^-t^TSRr % 3T|*TR ST|f % 
3TTT 3TW fft% ^t TTTT t%*T ^t ^Tcft | 3TR *RT 3FTT 

| I ^t ^Tt^RT ^tct f , t£P ctt Tf f% i*TT ^WTST 3TTTT # 

Tf TttcT $5 |, 3^ Tg f% <*TT T TTT*PT*rt9T 3t*f> | I StR ^TT 

f*rt>rq §t*t 1 f% isnst ^rN ^t T>fr % srcirer % ^t *tt m& | \ 

*TTT% 5T% 3T^T *tfVRm ft t£ft | fo cT3F ^ $T % tT^ 

$T % ^R*T fsFTT t%*ft *T^T ^t ^ % T ^TT *P?T cT*ft cT^ ^Jt 
3TW *W*Hl ^T^ 3f7?PTT ^JT I ^rt€t % <ft ?T^t t%S ^tcTT 

fe ^T5-Ri4i-d sr«r^T 3ffzr t%^ft *rmft^ ^zfrf^ t%3Tfcr % srrsrK qx 

f?T^T% |tr ^T Tf 3RcT *f cft ^^t-^*ft ^T-^T T^^-T^ t^T ^T 

3FcR Tf sncTT 1 1 ^ srih: | ftr ^T^rm ^t ^s-^s ^ntt | ^ 
^rff ^t ^ftTt?r sfk src f^rf ^r ^t i «re^ ^tr^jt t%5T?cff % 

3TTSTR *R ^1% T^" *ftTt?T 3fk SR 5t^r ?T|t ftcT ^TT f% ft^T 3TSTT«tlf % 

3T% ^nHT' if ^cTWFTT ^TT =pTT | 1 ^T^T % f^f% (^Iw^cT) ^ 

<n ^Tt^R ^ig; ^a^^ t%o ^^R TT^ ^ ^^^^ # TT% 

«i. 3rmT# %rRR witfd ' 4fi l d WI^cTt^ ^ftt%W t%3£FcT % 3TTSTR 
tn: Tff «TTPTT TTT | ^ TT^Tc^T t%5T^ % 3TTSTR TT ^STPTT TTT | 

t^rrt srat^tT anft M» ul *pt ^ft *%mv ?ft Trt 1 1 
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% x crrcMr^t % fawT ^rrr s <T : *rt»ff % srp-rc ^rrct | t^RSr 
qf sft tctt m*n fo nff ^rt ^wu *f ^rrc ^t fVfr-f*FT *rcft % 

5Tc%^ ?T| % ^T>lh[T 5Ft 3?PTT 3TC*t % ^ ST^R ![t STTcTT | fa> 
^-f%«fFcT % 3Tg*TTT t%^T% f CT, *tt*lT5T ^fcT»ffWcT 3FFTT <f»Tfu|cT % 
fo^T^ sfTTtsff % ST§cT fa?T | I 3TTT 5TT% % ^TTTO cTT RT^^tNt 

w sfgr fWf ^% 5rfcf^r w^? ^rrcwt % sr^src ^ p: srt^mr 
?«tr«M % ^fcT f5 frr?rct-^?r% 1 1 i^rf^ sr^r % srecT ^t fr*rrc 

fT-feFcT % SppTTC ^Tt> 5t*F ^ ^t ^cTT I W% TSRTT cft fe^TPTT 
^t 5TT ^PT | % |SRHf 3FFTC ^t Ttt% ^ft ^T | I ^T^tr JTf t%& | t% 

M 3T^cT ^t t^rc ^rrc^T % f^rq ^ir^rr f*Tt%cT ftr£ ^?n^f % ff ^FT 
%?tt ^t^ 3frc t%rq iu cft ^rtfcntfwcT % ^pt f=RT «tft sft qT^rTc*T 

53ftfcW fepcT % 3TT9K <TT 5RT*TT T^TT | ^PTT S3cF^" fo£FcT cT^TT 

t^HTT 3TPT, ^qrt% TT^ ^T^t^TT % aTTSTR ^T 3T^T ^TT^T SPT^ 

-grf*re» frc3TT, tt^t, ferf ^rrfe ^t fr?^r ^tcjtt ^f^?r ^t t^ctt i 
<j — ^t-t%^t^t % spt/ettc *ftftt g3n ^mt % t^ Puwfa«ii«w 

% SRTTf9TcT cPTT io iTWTt^T TT^RT^T., ^rtt^rT^R 7 o TFRcT 3ff5TT, <To 

XT*rs2mr ttw, "fo tcTTrst ^rrfe sttt *FTrfecr i 

v— tt^^ ^rrwr % 3T^rrc ^^ptt |stt ^tctt % ^rrtcTTRPt <f ° 

TTTPT^K tWt cPTT «ft TPTR^ t>«T 5RT f^^t>cT cT'^T T* o 3ft5TT 

SKT 3Tgrftfer ? 

^ ^ft ^rrc?ift % srg^rrc ^tftt ttt sttt <t° ^r^" 

^«TTcT^T To JT^hT^cT 9Trrf 5TCT ^TI^cT I 

« — cf o TTTsrcrre t%sFcft % gar «ft ^o ?zTTTf^rft stct ^tptt 

W I 

f?cT^ 5rs^r<r?rq- ^o «ft ^r^trsRTR ^i^nui tW^cPi; i 

\ STT^W %cT^TC % ^zfrfcnttWcT % ST^TTC ^TCT 

■TWTT f5fTJTT |3TT T?;?^ ST^t^T 3T?T tf <t ^TT ^rf^T ^Tf°TcT % 

3PT^rrc | I %^ 3Tt>^ft ^T 3TTf% f^5 ^-t%5TFcT % aT^TTC 
f%JTT TTT | I 
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^Frr?r ^stt^t ^ttw ^rtt | i sr^ ^t T ^ arTrorer 
| f% % <rtt ^r^rm % Tf\m^r *r $t srm^r tWtt itct^ | i 

frs*r yss <r fa?*rr 1 f% f%*rt fenr <k*t ^Tsrrer trt | i 
S?r ^tesr % ^ | f% ^ttwt % ^ T*Rt % st^r 
srk ?nift^T % fcr t*p| 3*% mm^t % fMr ifij% fer sr^rr 

srk «r^r % t^^jjtmt ^nr * ?rwr <rqj 5* % ^jt afk sr^r % f^r ^ 1 1 

^ 3TR <TfcTT | fr ^%^R^^^^%T^^TRT ^JJcT 
% fS> *TRT | 3fR ^RT^ % ^ IT^TcT ^ fS> *TRT | I 

*r?rt % fm<roq *r «5 fe? ^rr I % s*pt ^ *rgtfr ^ i* 

% ?rTf5RT tf ^T % 3TTJTR <R ft*R fw | I %atf <ftfr ^H^t^RT 

% ^r ^rmr tot | arat^?r -^rtRn? rroT^r tr t^-^rar | 
^rt>rq ^ § WRr *rr *pjj<tt | f% strtpt %<rk ^ ^t% sr^rtW 
5^ 3itt % T^T^rat^r wr jtrt | i 

^tr a^R^ f © % ^rf^ 7wft ^^%^3TRar^r^Tw% 
for %^3#TWfr% fĕr<pm str ^rrt^r qr^Rrm apt frt% 



1$ ^t sfTTf^T 



?nft^r 



^T f>5^RT 
sf£T f^T£ 



3T9T ^STT 
f*H»?TT 



3tt tw5^t?r 

^T fq"^T2T 



^ ^t !FTf% 

3T9T ^TWr 
f^?TT 



I , ^ % f^r f% g# afk wsf w %f%^r qr 3nf *t <t^t ^t% 
^prt 3tftwf |{^frf%<?r ^3 ^) i ^nfr ^t wsm 

= *<l=;^ 

V^m^f=«^ f*R£ ^o %^ 
spt WTTf% 3^TT | ^rir ^ % T>53TSr *t Tf ^T^TW WT TT 

^ ?mr §ttt % g^ffer % ^ f^^r *t ^t *tt fV-f ^ *f | 
(^rt f^ ^o) i 

*ĕfo TTTo ^To 

f*T f^RT tf ^« ^ 

^T^TW *3 ^° 

3RTT 3 *o KV3 

^rtw^ ^jff^r ir f%f ^tt ^t ^f fk^% *r | sft ^rt 

^IHId 3 ^T tf o f*To v.V9 9T 3 tf<l t%TC 3TFt | I 

= *<^va 

.\ xr^t^t=^ t*Hs 
^fo firo 

^rf?rq wstt fqr?F sppt <r# f^rf%^r stt^tt sro*r f^^tf 
^rr ^ f%?| Jf irtTT «ft ?m w^j^ % 3 ^t 5 fT^ sn^t 1 1 



^trt mn | % ^ *r* ir f^^^ T 3 

f*TZ W*T *TT ^r^rcr 3TTT ^ % epTO^ if 3 ^ n f W -3 

^t tW ^r 3Rnc $im tro^ % ^ 

sr^r ^ % *ppt ^ *t «rwtst ^ tro 3fk qx^t?r ^i^^ 
«nrar *tt arra*nr | % *rfe? % *t tlrptir ^tt % if fft 
^ | % ^rt>xr % ^ jtI % t s ^t *ts^ ^ % | ^ ^ % ^ ^ 
*r% risrr % snnnr % | i inrrr if *r far % ^ % ^*t*t % 
t*5^ aftr infcpff % *tpt ^t T ^tr q^ ^arrr^ ^ ^ 
^ «itfT 3Rtt | ^r%T ^ ^ ^rr^-^r apsrc strt^pt *Pr srm: scptt. 

ftTOT!ft**t^S|ff| T>?PTT STR^TST % fln? TOTT T*TT | I 

5*rft ^rt sttt *ft f^R ^ *t 1 1 fomrf^R if ^rm iwr 

I t% TORT* % *nC*T *f ^ fr> 3TRTT | %3% 3* ^ 

*t <rMnf tro: q^r t <r*t ^rtt | (W gjs i W f%<r ^ 
*t t*ptt % *r *ft ^trt ^ f*T? ^rr | ^ *M o ^ t*R* 

^TT ^T% tft STTSTT f*Pre: ^ S^TT | | 

^PTT ^ 1?^^^^ ^tW WT | I ^T% ^ 









* «PT QWT Jf 

\ «PT STS*TT if 

% ^*PT % ^PTP^T 
<4>M 3f 




^Tf??r 
srw ^r?r T 

Vo 


^T tW 3T5T ^T 
» ^3 ^ % 

* ^ R<\ ^o 

* ^*'* T3 



^T ^T 3T§TfgT ^^°3o' | 



.'. =.R*TW=^ TW 
fa^V^^f*PTZ 

— ^wx-^^ 

^r^ f*rcr ^sp f$TfcT-sre*r ^tt ^ ^nr t^^^rlw 

^tt \ 

V ^JT ^ fJT"THr — 3 o r>^=^ *rer fore 

q^ gift^T ^TT^T t t%5^^ftftiT ?F?r=tf ^3 fw 

^rtsnr ^ĕrermT it %5ret <-NtT % srf srn; *pr ^t ^tst 

|3TT I 

v ^t ^3 fT^ — 3 ^r u?; faTC=^ trrrc 

*Tfe fTTC T%TT «TT*T, ^t^P % ^Tl^ ^ffc*T 

tt^tt^t^t *r ^ *rr grrf ^ # frcTT |, cft ^ 3ft <tc*t-sm n 

•ft ftcTT | 3ft *PTT ^ 3T9T % |3TT i 

^r s?k ^ t%3 | fa «rw % *ft ^t^r ^rt srk ^tsct 
q?T?r 5f *r?t f%r=rar <t? srrctr | -f*fffc -*tf TTrr^T^t^r ttrctt | sttt 
f ^ i -fsrfrnr ^ sncT srft str^cTT | fa srrccM % s*frfcT<ft 

^PPT^ ^ ^TcT ^T fWPT 3RW fo fosr ^ ^T <TT*T ^TSTTCT -**tt 

ttt^tt srro, iff cfr <t^ftt ^ srrer^t *s *rfr tott i 

stgt srfer^ ot^t ^rc f%^rrc ^ ^t stt^wpcTT qff 1 1 % 
«TT^ratsr % 5f 3TT^rw stt^ %cT^t arr* ^Ttcrctw % 
333 Jf «ft tror | ^r c^tt ^ % fkm | : - 

^TcTT^ M% ^Tf% |*FcTcft wff*T% ^t ^Tct I 

^ct ^TTHT^^ ^?TRT^sr> 5T^Tct I T?T%FSRnpf cT^^TT>rT?TcTY 
STPTct ?Tc%^^cft^e^rT ^tfcTfe TT5 s^£cT I 



^ | % wTcrmor *rt* M^r ^t' t^tt i irjtt % f^ff ^ 

t**T ^ T^TT | % % ^R *TT f*5 cR ^ ^ q^ T 

fcn?WsiTT*rSff*Tg*tf ^r ^terstaT $ , f^ftwm 73 | fc 
fcr% *nfr afR5fhRrr % *rt ?r*ff % ĕ*ft * ct cf>r f<nr*r 

ifere tott J 1 *Rwf 3Hrff % ott *t $k % fer *r <?> 

^TCfo^<TT#^%ar* W jT«^f, *R TfrTT | ^RW 

3*1% arr*RT * 3* aftr % ^<*r-*3*T«r *t fSr*rc Pfut | «rw k# 
*fr t&ig 1$ | ^ett t> f%crmPir * ferT | :— 

5^:T9TO»ffa^T fk^m% ^ STTSi^ 

<fr tW ^ tycr: <Ter^Jf | Rl9 || 
% ^ S^STTtB* #fNRWTf^f <R: I 

^ p affc ga: % srr^m 3fYt OTira- *t ?ft *g?r *r i^ff ^r #*r 

^T *TT 3R5T t>^TT *rat9T & ^Y^TT qr S^retTST & ? 

if tr^ %ft fr=iTR ^ % Jltnr | | % g^. 

aTRT % TTO- S 3T3T sft fS> ^T iRT | ^sr sra |f tot I % ^ 
^ ^T % 55RT <TT*T 3TT *T5t f i% 5TRT: ^TT ^TTWRT % ^cTSPJTRT (twilight) 
% ^ JTjT ^ <T*ft ^T TOT | t% % ar^ |t | g^njOTT 
*t ^T atk ^TT *PT ^3ft aj* * ^ ^ , w ^ 

^tt *ft ar^ ^ tott | % ^ srri % feff ^ ^rt^nr ¥t 

*fawnr 91 e^r %f^ % ^t% ^ ^ ^ % ^ ^ ^ | ^> ^ ^ 
wrTr% 3tYt % ^nr srr^cr | (kwt ^5 w w <j) , 

% ftr5 |«r | % ^ tMrar % ^% ^° ^ ^ ^7 ^ ^ ^ 
5r9T?r ^r f 9 * f s snr tortt % jtrt ^x ^t 7^ ar^r t^tt 

t I % 3RTOT5T SftR ^ «ra; ^ ^ ftTr%sr % ?ft% <i=; am 

^«rto gng st tctt ait st^tw f^c rr | ^tt tf ^rr^cT srtto ^ | , 
^r^Rsr^T^ 

W f^nrfT ^«n^ sr^ 7ĕfT9 v^,v^ 



stft st^r % ^rjt^t sr ^ <r^r ^ % <^ ^ 3t% ^t 
grT^T | cR^r mcr:^Tf^ sffsr-sR>nrr *ft srrcw ^tt | i ^ srra | fa ^nr 
<^ 3fw f^t%3r ^r^T^rrl ^^^fer^ ^o + i^^o^ 

3f5T ^TT | I ^rt%Cr ^ ^T ^TT STW | t% t&RT tf*HT ^ *FT 
rRTW °, o* 3WT ^TT | Stf STO *T ^ST^TW ^T 3TR*r ^tcTT | 3TTT tW 

^r^T^rt^raw a° srsr ^ | ^tt^t ^nu 5TTcr:^Tf<?RT ^tsrsr^rsr 

T^TT | I ^ft SRTTC 5T3T <PS ^ $T ^t^T-^RTTW % °. ^ ^ ^ 

^pt-^t^ srta^rsr t^tt | i 

% ^r *f ^rmr *rar | fo ^cttst srk jtcWW ^t 
tot snsra | srk ^ sr^rr^r srtT §nf^ qr fo*r spptt sttt^t | i ^r ^ 
Sr HcTtsr ept snr^ Vs ^tt ^s^th % srsrr^r sftT ^ ^t 

aTTfor % ttt ^nt^r tit ^ *rrtm stt^t ^ ^ ^t ^t- 

^Tt>^ ^TT 3T^TT%^ JT^r^FT ^RT f%«TT 5TFT cTT t>H % stspnW ^T 

<rt\TFT TTsnr srpnn i ^t *tt stscT^tw ^t ^rrjm ^r^ % tsn^ 
^mr ^t Tt^mr £° srsr n ^tt ^ptt qfTT ^jttT^ ^t w srcT ^"tcr 

|ir ^q *TT fo€t ^ ^T ScSSr ^ e-o ^tcTT | <n7§ 3TcTFTT*r % ^ % 

^or mrp* ^ratw ^tt srtr «ra ^rr | (^rt^s ^-^°) ^stitit 
^t ^t *tt sr^r^Ttk^ ^rt5r *r*rm $ £o°3¥.' ^tcrr 1 1 

^ sRiTC^ t%a t fa «rtwsRrnr ^ ^tt Jf ark w WRf t 
ir|f ^tt ^rt%tT ^ % ^ stT:t ^rH ^r ^ % f^rq ^ 
wHf aftT w «eisrt % f^ ^ ^t ^ ^t ttt ^rm tro-ftw ^ht 

^iJ ^ ^f£TsnrW <Rf ^T TCJT ^^RT ^TT «T ^T^ sft 

«ftf ^t^sr^w % f^ ^pt ^ ?r^erT 1 1 w ^rmt ^>T t>^R ^rt ^ ^ 

5f^Ti srPT TfcTT | fi? ^T % STTT ofH *T ^T f^R ^T% ^TRT 

^rtjtt^t «r fip ^T^rw ^t^tt fa stt^t %^ ^ 

t%^cT | : — 

^rt ^t: *rt^sfR*rT ^Tf?rf%f^T^^rT ^r^r i vi 

^TTc^rt TtV^r^fNOT^nr^: ^jttwtitt^cT ^r ^t ^T^t^^ 
^^^1 TcT: ^^T^T^fFT: ^tft %r5RR^^^rwr^^r^r ?t ^ 
^rtwT^; i *T<?r ^r srerrwT^ f^f^?T *ffsrsrw: ^'^rt^TT^r- 

^T^TTcSn^ ^T^ \ Vo ^cTctl TTH^-M^tT^^" *T ^ V 



~r<5i§-<«i— ^n?ft Sr ^rnr^T *f$x ^sPTtNr, ir~ -jsFTf- 3ff- 
-fT-~ ?f^Tt% % f^r sf fsr 5T^TW ^t sprtlr ^jtt ^ft | ? 

^TFR T - " - g*WTTf>T cmT m«R ^ SsfTTfar % f<~T ^ STTT^ 

(^3^ ^o^) afhc?rm^r -r-~rr #ftt% % f^r ^t ^f 
wrt% -pr £tft | 1 

~"T-~r ~r<f sf3>rf% % f~- ~tt ~-f?~--~-~T-r srt ~~t # ->-£-■ 

~~~~: ^Tcft |— 

^tptt -~t I f% -jfsr -j-r— % 3Trt~- ~r 3rt Jf fr ~t ^rtrt V - 

^—7 ^^ 0t l=:'x^>ZTT 
_ - - ~T <} c; — --" RX°<\*'X *W 
~~ ^TT ~ K <1 -/ X ^mj " 

_ — 'V^£<\ 

*rff ^t-iTT "T"T^TT~* "--T"^ | WTW - T^^j^j^ £ 3^ % 
| I *ifk V% $0 3fST *T "T 3p?T 3TfgR" ijt "Tt 

^>~T ^-fTĕT==-frtJ-TT ()So-j-3T= — 5*tt 3T — — 'S^^ 
/. 3T=n°<^' 

.**^rfer str^t -»t 



w sto g»rf% sferr ffKft | ^rt^^ sto^b ^ *f ^*r 



= -- Q i W 
/.Ept^m ^T^TW=sjft^TT (£o+3T) = - ^TT 3T 
— - 
.\3T=£°^' 

% 3TRW ^TST ^T ?TcT^f 
= $o + ,a ^'=$$ ^' 
% apjSTTT ^Tf^T^Tf?RT ^RT^M 

^r fer *pt sptt^ct ^ht ^fcft | ^rfatT ^tt sftt% «ft ^t % *t*tk 

^>f> T?7§ ^t^TT «t ^ ^fT%tr fffawP?T % 3TKTST ^ ^T ^TcT^TW 
^sT % 5TRT ^TTTT I 

^TT *lo^ 
^T ^^=^ T ^o nV 

- ^TT <*e; 
^ *iSoV^ 



= -^<\* 
.*.#»jn 5Tcr^T5r=^zrr (iSo + gr) = — ^tt 3T 

/.stersnsrar % sttt^ ^t ^^t^t—^o + i^^k^ 

q*3 3so % apjSTT^i?^ ^T^cTTO" ^ ^ f, \s *TT | \ 

^r£r5r^TW?T= °, o 5 ° - £ o ° 3 o, ,2° ^ </ 

W SHPTT t%3' | t% fo*ft ??TFr TT STSURTW =FT?T STST ^jatt 

$ qr^TT ^ ^tcTT I 3?TT 5f) JpRT ^t Tpft | ^T^ ^ ^*T <EPT*T f$Tt%W qT 

^PTSTT *PTT | t^RT SPT*T $*T ^T %tST fSfTfcT3T qr 3TRTT | TT^ ^T STCTT 

tsP^" 1 ^TC % *pm»T T|^r $ fsrf%3T B ^cTT | ^qff?F ^T fa*3 1 >£ 

«i^ ^tt % spt*pt ^tar 1 1 s*r ^nw srTsr ^tw i pptc ark 

^^tpt^m % Rrt^t fc?r 3t% I 2tt ^n? | — 

cTP*>Hi*TfWf>3T Trf» IRTT f*fKlf«tcll: I 

•o 

HtCTiTiggcr $*cTI STCSRST *Tcit^|fT I 

arprc — (To)g^% i^ttt>r? ^rtw 3fk «RTrerTsrtsr % 3f<rT 
^t ^j^rrsrt if fa^f>r ^ ^x^^t 3Pre> ^sprrlprt % st^t % (*ifc v$ 
*rptT >Jr ) srh: zffr % ( ?fk v% ^rt ^t ) *ttt $t *r srt sttctt | ^ feff 
^t ?t^t 1 1 (<n) t$ irr *| fcrcr TTf9r *f ^tssr% *r*rnprT qft ?ro.tf% 
tt% *r 5^r gapnr^r ^ ^oo % ?TT*r ^r qr sft sttjt ^tt | 3^r ^ 

*pt q7T?TTt% it^t | I 3TTT ^ ^t + M<lRpft ( % 3RTT ^TT iftT ) ?T §f 

^r *it siTar^T^r % ttt ht w fer ^tt^ ^tt^ | i 

ft"ITT5T ^T^T— ^Tfe t>Rft f^r ^ ^TRTT ^t ft> t?Rft ^ % 



tt 3T^r ^tT afft focTT fer | tt ar^r ^tt % ^<ttj?ct tVcTT 

t%?r «rtcr tt | rft fepr ^t ^t ^mro sstM % ^ttt 

%TT TTt\q f5f^t Tf TT*TT §t STTcTT I fr ?T^ $Tfe*T *T focT% <T^T ^T 
ftcTT | ?TT ^^T % focF!T Tt® 3TScT ^tcTT | I 

JTT5 Tf ^TT^TW TTH^MiW St srtspp cT«TT ^ ^T *ft*rtSfT Tf? % 
STtTRT % 3T%3> f 3TT — 3ftT Tf tf§ Wff f ST ^SP | cft *TT5T ^TT ^TT^ 

tv snfr i*r% st^ct ^tr *t f^ fcr | tt^cj q-f^ ^ ^ t^?t, p tt 

*TrT STT^T Tsf?t f ST TT ^WT | cft ^TTSTTT ^Tf^ f% ?3% ^J^T |tr f ^ f%=T 

3frg- itt | 1 t?:^ Tfe 3tt<trt srrer^ ct*tt $t ^t srtrtsr t?[ % ^trt 3r 

^TT |3TT Tf[ T^T, p TT ST^T 3T«T^1 ^t f 9" TT ^pp | cft ^TR^TTT 
=^^17 1% 3T*ft 3T^T STTT Jf fS f%T %T | l W% f^TCtcT Tfc 3>mt9T 
^^M m *T cT«TT ^T ^T STTTtST T^ % *ttTTCT % 3T%^ jpTT — cft 
^TiTTT TTT^T. f% TTTf f TT ^ % ar^r gq f^ fcT «rtcT TT 3rtT T^T, 
p TT STTT cTTT ^sFT |ET TT ^ % f[tT ?f f ^ f?T 9t<T | I TT^ Tfe 

$r ^t ^tttpjt tfr ^ % *rtTt9r % |3tt cfr stcittt ^Tf^r f% TTTt f sr 
^ ^ % ^tr *f fs fer %<r | cTTT t^t, p, srtr sfk <n£t fsr 

TT ^sT? % 3T^cT § ® feT ^tcT T% | I *R ^TTSTt ^f ^T feff ^t ^T^T 

^t^ % r^; ^mt^r attT TTT^T^rtw ^t srh: t^t^t^tt ^rf^tT art^; ^rj 

^J^TT f^ ?Tf 3PcTT f^cT% f^T % ^TS ^ Jgr*T ft STT^TTT ^T ^T«T «T?ct ^fct 
^cTTT f 3TT | I ^TT ^ % fT*T ^ 3FcT^ ^t ^T 3TTT ^ ^ ^t tfe TtW 
% 3T?cTT % ^TT^ ^JTT *nf& JTt? ^ *Tnff ^"t T??5 ?TT% ^spt cft ^¥t tt^RT 
TfcT?Tf «fft ^ftf %?TT ^rf^r %T f^ il^^cil^R Jf ^cT^TTirr 1?TT | I ^t 
JTT iT^ ttJT^T TilT STTSrTTOTcT: 9f>Tf%frftiT ^tctt | sfh: t>^- 
^tcTT | ^rltsrcr tt>^ irtW ^t t>^frftT *r T^ 

% f?nr <t ^ #' V5fN» ^f STcpyrTJTT »PTT | f^> ^pT *TT ?T^ t^r^T TTT5T Jf ^t 
^TT^sit ^ft ^4 *TT ^^ttffT^TfcT ^T^T <^c;oo ^ «TTT %TT 

! tt%^ ^rtr^r Tjfifr % ^t frr ^t wr ^r% ^TT^^rt % ttttr ^tcTT | 

^t%q ^ fsrcRt ^fT^ TfcT ^tctt | 3TJ% ^^T ^ ^T ^TT ?ft ^tt 
ar^TcT ^TITTT ^T^ l tt^» lfcT st€t ^t % ^TTCT ^TErRWcT: ^TT3ff 

Sf f?rwt «ncft | ^rtt^riT, tr^ ^tt% %t «ft 1^00 ^rrstt if fcm ^tctt | 
$*rt ir^ ^t ^rt tfr^ Tfcr 3TTcft | t^ f^^^ftftr fr ^rrar | ^%r. 



«<T<TTWTfER>re 



^nfr ttt | f*rlrt% ^jrt ^t tctt st^t ^t <?pt wrtt | i 

artsmtw stttt if <\ o-n ^it" % t>jm srarn: f^n?T stt *r^r 

VZ fef ^ ^F ^TSIW — ^T TTT^t9T 

= ^MiWM< (^) 

fp<TT T^ ^ 3ffTT> ^^1% 

^t 5f? re Tfa x Tf ?*t ^Tt% % ^rtt^ 

~~ <}=;oo lv 

T<T ^tt f^TT spt ?TWT 

^MTWRTT 

^t ^jrfcr ^Tsrctlr ( ^ ^ 

TTS ?Tf T3?t ^t 5ft 3TfcTTT ^Tt^T^ T SFT ^T T<^TT ^T^, 

^t ffT STTT 3RR ?PT f^m?TT ^T^ | if|t ^rnr % f$q* ^ ^ stcTK 

^ t¥fr srtsrer gfagrf> | *qtfo fj*ft ^ ^mtt% ^t ^T?nrf?r §r 
srtsRT ^rt | sttt f%*fr s?t ^nr i 

Tf T?t ^mmRi ^ ^rr *ft tttt feqr ttt I f^ ^?r 1 1 

^TRTiT ^ | % V% irt% 9PTt>Tfrr TT Tff ^ft ^ 3TTT q>5TTfrT 

«n: ^tt | sft *rrf%STT *r $s f^?r | <n7§ ^r*r t>%r ?rff 1 1 *rfe 

TTT fmtW 3TTT sPTf% TT^HT ^ *ft 5rfa cft %TtST Jf 5TT%f%rF 3r> 

«RT?: ^t<tt | T^t ^T5nrr% ^tcft | i fo$$vx «tpt <-rr tt t?[ ^t wiw ?rt 

$faSTT 3tk ^dl^ 5TRT «TT ST^T | wft% fe $t STTT^tTT 

^t 3TT<Tt I i^t Jf ^f jtt 5nff ^jt 3^T 3RcT 3TTT 

^t% T?t TapTT % f^ T|f TT <TR"f % ?T>Tt$r ^ STT? f>tpm?T % ITR 

T?t 3rfa*> str^^ctt | t5RRit fp: ^ srRTnft ar^HtT 3iftt%T fei^r 
8fk Jj?5ff ^t ^tctt % |t ^t ^r^rt 1 1 ^r tt?t % frq srr^w^r | tr^ 

%EP*mT ^t, 5Tf f ^iTT^ 3JTTfa<tt T^t 3ftT cTTTt ^T %V TR% ^T% ^«TT?ff 3f>T 

^rt^t ^t ^t^-st^r t?tt ?nrr i 

*mf % rtt ^T^rm 

artats^ wqr<i?f f?r^?i*: 1 1 ? ^ 1 1 

3T?cR tt f^ | ark TRcTT | ftr ?f^ ^ft 
^remsrt % ift wit ^t ^r ^tet ^ ^rttt ^rf^ i 



*r§* iriirt*' tot tinmnsta firt«5^ i n *i i 

*Vt$t q**5flfiRTTTTSl%cm 5WT 11**11 

frnfa «mmiPmAi ynfa *nfst 
sr^k — (<r) ^ft, anr^, ^T^ra - *tt fa3T, ^st, 

5^^, 3ff^T%^, ^Tf^T tTRt % <R*T TOTtST | I (^) WTi 

^tai^Tt, iOT^, er^, ^rt, twsri 3rtx *fiwft % 

<r*t *T<?rt?r 1 1 (<i*) t^ror, ar^crar, ^r, stt^, 3tt5t\ 

<srk ^rrmre *wtfr\%-.TW ^mtw u I i (u) % *r<t inrif> 

5«nT 3fTT TTTSRT % <R*T ^^PfT ^ | l ^% STTSRT ff% <R % fTT *ftt 
sf>JT ^TT <R 3T^T ^Tct | I $W ?T5T^f % TTR" ^MTCT | I 

^t | tWi?t TtSTS ^^toR *T §f | f5PT% ^ ^ 

fe*r n^r 1 1 cTRt % ^ramt % ^ tf stts ^tcTT t fa ^rrc stt^t! % 

*rcr % *tr ctrt ^pp * ftar ^wt 1 1 * 3nw % ai* «K* 

i^if f^r^|t5nr% ^rwiUi^ 

«n^ *?rta *f ftr t*t i srtr faT% ^rm «i* 1 1 cft*Rt **ft % 

i^^ f^^|f^^rt?r ut i ^r%toT TOtv3r*tsr* 

STTT | ST*t ^Jit ^TT 3t^F T?TT ^ ^T^T 5TT SRnTT I 

sn^r^r ^rt % arpiR ctrt ^t t>*ttt srgcr $r ^?iRrfcT % tw 
*n?rc 1 1 *£<t TTcr if tor ft*rt ^ ^t ^ttcTT % ct* arrw^r tt^ 
st* sm^r if facK zft ^cT | grot tot % arlwr *rff 1 1 

^ ^ ^ ^ <pt ^ ^P>Fff (magnitudes) t f<RT T?TT | I 

^TT f^TT»T W **TTC f^TT T^TT | ft7 S^PT ^ft ^tf f^ cTKT 
^ft % t%^ft W<T cTT^: % «TO^ <loo^T ^tcTT|l ^T% ^ ^ 

S fr Prat ^ »ct mrr ?ft% tot % cTrc % RXW 

^TTT^TT ^tcTT | 5T^Tt>i; ^ ^ft ^T cTRT ^Tt ^ft % cTT* % ^.^^5 

^tt ftcrr |, |^t ^ft ^mt cTRT ctt^Rt ^ cTt^ % 

^.^^^«S T/TT ^T^t^TT ^tcTT | T|?ft ^tt ^MT cTRT ctt^Rt ^ft ^T% 



^ cft cTRt* ^TcT t5T?t 3TT% f^TT f^ft W 

# *r§rccTT % ^ract l i ^?sNt zrt *r £*it cr> %<tr- 
%% T% I 1 ^t ct^> siwr ^TT srrewj? | fr 3ft tnp Jf | 
^*ft w sptr =^in>% ^t| i T^ft *frrt 3f «ft cTrt | ^r^t 
§ srf^ ?r^t | vx<% ^it 3rf^ ^rartaT ^ssrcr 1 1 ^^r% 

3rWT qT3R 3TRTT I I *?t?ff ^t $ *ft WTT ^T^R | fsfT 
*ft *Tf3T ^t' ^ ^T^TT | I f€t%ir 3TfST^ ^^PT 1*PTT ^st % fot£ 
5Tc^> #»ft ^f ^T 3T7T t>*TTT fffi | I ^ cft ^ | fa cTR *pt ^ W 
fac£rft |t 3rt%ep | ^Wti ^t sPR- *TWT ^3cT^t ft STSt | ^TT>TTT sppr 

^ft % ^^t% cTR ^5Spf> # £nft WTcTR> 3ftK— TV | 3ft^ 

^t ^*rer $-<\ iTRt T*ft 1 1 ^rt 3fk ^rr grsrar ff)% ^t *rR<jft v 
*r ^t sptst 3f srr *r?cTt |: — 

^st wt % ctt^: ^t ^r^t = ^ 

„ „ „ = ^.*pt 

» „ ■ „ = *A „ 

^ " >, — U.^ „ 

^ ' ' ». „ - ■= 3<M „ 
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1. v% <i_R$ i o % Nautical almanac % «r^TT | l 



3S*TT£cTTfq^R 

^TT % ^T ^ooo ^T ^t^T | I =qft% ^vt if gft ?T*ft 
^ ?! *FTT | 33% ^tcTT | fr cTRt % a^T *t 3RR <Tf *PTT | t 
W% ST^TT snrc^ % «TR centauri artT artlPTt^RT 3TTct | ?t fr W^T|^T 
%T fo 5TPft ^ift % f^r*nUT *FTT | I f*ft 5R7R 3T??T cTRT % ^«PST ^ 
*ft ^TTIT ^PTT ^Tf^[ | 

TcTT^ fe?T STPT^ ^t ftfft TtfcT— 

WT??r?T?n«r^nH ^TO:^3>5trT§f«T: i 
iirosssrssTT: sNtmscT: ^wr^m^T: n^tt 
3T5^ — (l^) ar^T fW9T (^Mrer) ^rr % 5^T ^?3r 

TTf?r % ^r^T^srt % mir ^t % sft stctpjt (?rt»mr) srr% s*r% ?ft <vw afh: 

3RW ^TT fe ^TT^TT ^TT *R>cTT | I 

t%*T*r ^tt f^ftiT 1 1 ar^f ^t^rttcr qft tfr^ ^m-*tt1ptt* % 3PcR % sttt 

^ ^ | 3fR ?Tff STcMPTT T?TT | t% sf^F Tf?T % ff?n> ^F?PTfcT 

$% ^TT^Tt Wr ^^cft | I q^f 3pT?T-TrfcT yTTJT^ ^t 3TT*T^cTT ^ 37^ 

^twicR ^t ft $TfaTf^l*r sttttstrr % % t%q ^cMmT mj | I 
Wf>r<T ^rcr^ ^ | ^ ^f ^cT^rPtt *pft 1 1 zrfr ^ Wt^ i<if 

*5fta % STTS" f^TT *PTT ^TcTT ctt 3TfSRT ^TJcTi |tcTT W^T *P<PSr 1 * 

# ^TT^ % cft 3fcT ^PT | I 

cTRt ^T 3T^T ^tptjtt— 

srritaTgs*: <T?*re*cT qgra^ | 

3T^K— (^) cTRt ^T ^# % ^ 3TR qf%TT % S^cT ^tcTT | I 
cTRt ^X 3TTST ^n? %FSR ^ft cR| ^T^T gjr^: ^T^cT ^>T TcT- 

THT fe 5rTJT%% f^rr ^ ^rt ft TfcT % ^TH ^RT ^lf^q I 

feTR WT^— ?Rrat if ^tf TfcT ?Tf ^ tTfcft W^TTT ^f ^ 

«mr ^t|wt f 3tt <Tfcrr | i ^f ^tt tt^t ^t ^tcTt | f^7 

^ ^T% SR7TW if ^ ^TTct I cTWt ^T^T 3T^ ^-TT5TT ^TcTT | I ^faxr ^T^TT 
3T?cT «t^ qf^r ! *r ^TcTT | ^TT % *R*TT*fr JJW, ^ 3TTT ^TT> V$ % ^TPT 
^tcTT | I «T5T ^T% ^cKT 3TT^t ^f «TTcTT | f>> % cff^ ^ct | cT^tt 



tot | inr ^ tfif *r % <r^r tWw * 

^ * ^ fr arr i^t 1 t* TO*f *t irrt* TOTctt wtW 
*t*t w to* % t>n? %w arrar^ppt swn: *t an*OT5n sWt 1 1 
awt ^rcraT irt ( fir sct arca **t is-t** ftw to* * ftrc? f* 

Vt *T*PTf?raf % 3RTT fr ^T?Tt¥T^ *t *TR f*TT ^TcTT | I 
^TiT *t STT^T^cTT <T? cft | I ' 

* 

^ft3T^r vt ^t% m^— 

*TS^ ^ * ^r * wrer ^d? % snrw ?r siff i 

«n«r— 3W ^ *r srcf % 1*s*t*j ^ *t ^ ^ ^ 

^smr*r*r*r stRtt^ ^rinarea- ^ i ft? ^ ^ i ^rt^ 
^ % sRror tr ^ ^ ^ *t i ^ w *t ^ft* 

^ srw | f* $f *t iurt^T %**r % ^tt^r 3tR ^rt | 

srttt <?faw | *R f* mff *t srat% sf * sttt | i ^ ^ 

5fTR*RTC *fr ^ af5T % «PT*PT | I apr 53PTT | fi» ^TSTt *TT 5RR *f 
^T ^PT5T ^T | ? 

^^===5PTRT X aTCITUr ^W^T 

W fer ^ TOM tro: % ^nnnr $m 1 1 ^t ^ 

gm||*(T ^n ^T ^T ^ yffg* f TvT % «1 TCT ^ fW 



* % ^TTto T^TT % ^TT 
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«i TCT 11 f*TC<I q^ ^TT 8fh: ^HPT 3R*T % # 

$m ^rf%tr f^r ^r^r snrow sfk stit ^ ^ 

*FRTT | l feT ^"t^T ^TW ^ ^ cTTTT ^ faf^T * *T*T ^TT | . <W 
f^T <ft *«WT 3t>* 3T^T 5T?T € <^ W % ^T ^ ^ *t 

8R3 ST* *f 1* ^ & ™ 1 W ^ ^ ^ 

^ ar^t ^rr stt toit | i wt sr^n: fa«r fer ^ ^ * 

qf^T f5Tt%^ * W*T fttT t feT 3Tf^ 

ott ft*r *Wf «pt ^err | i wttsr *f ^ ^ I f^ ^ 
stpttt ^rt>K ^ -ttwt^ 5tr * t^r *srr *tt tott | ^ ^ * 

cTTTt it «T^T ^TT ^TTTT | taRRit 5HFcT ^ ^T ^ t 

^rtwTT ^rt ^rRpt t% ^r% t>rxT ^ fcr*r ^ st^ 1 1 
^stt 5PTTT *f «nrr ^T ^rc^i^ w ^ ^ri^ 

^rt tf iPTt^r f*rw | ^rtsn? ^ fer *r <^+*3 t»ra«1 

TO q^r «RPT *T OTT f[tTT I TT^ «RiT *T ^RTPiT f^ I 
^ 8FS0t ^ ^T ^TT ^cTT | I ^ OTTt STOT % ^ % W % 

^ t>RTr sn^; *rff ^t *ppm i 

^Tt 5T^TT 3T??T ^TRt % 3 *ft ^TT^TT ^TT ^?TT | I 



[*5rfc> <J ^?STTT *T TOi ^TR^ # faf?T <T^T tf SRf | 3ffa 
^ t I *ffc» W— $RT 5f ^rSHT ^FT tfTO *TH% 
7tf% 1 K t^OT <T5T if ^JTT 37T ff¥RT ScPTOST STH^t *t ft% I 

^rart^ V*— -fflftTOT5r if % ^rCTT ^T ^sTT^ 3PtTT «TT5T% ^V ft% I 

^ITT % $*5T *TTT *T t>«r 5TR% $t ftf% I **fto 
^TT % ^RT *TT*T ^T Tt^T ^ ^ I n— f**T TO- * 

3THTTZT ^ ^TT ^^TT^T ^TT^ fff% SRTWTOt TOt 

| I ^RT T^T % STWT^T if %cn?T 3¥ ST^TT % ^ 3RcT ^TT 3iR | f%^if 

*S ^f % *rpr <mr stt srr* % app* ^t srmr 1 1 <Rsg w st^r * w 
srarrc % s<rc arcsr % %^t ^^tt ^t tt>nr ^rmr *r*r ^ ^ flftr ^ 
1 1 far ^ ^ # ftt% ^ranfT *rft | fip fi*r fcr ^s-fk*r *r f^rr 

TFT 5mt>Rf T^TT I afa ^TT STT^TT ^ STT TO5TT | I W^T W % 
3TR^ * 3TW f**T ^ % 3RT * TOfT % ^ T fw *T *TR ^ 

3TWK *ljf *t ^ ^TT | 3fTT OTT UTT tf cTC^ ^ T^TT | 

^ftt%TT ^g* 3TSJTR ^T qw ^J^t^Tf?T^TT | | 

ft STT^nPcTT | f% ^sPTT °PT *TO ^T- 

fe3RT 5?t IPIPTT tf ft% * *TT% OT* * ^|cT f^T ^TT | % 

^•ciRl*K % 2*5 l^-W ^ ^ iPTTtl ^T% %^T 
^TT *t ^ 5FTt>T ^-f^RT *t m ^Av^^t| 

cTt ^-tTORT % ^Trff % 3TTT ^TT % ^T^T ^T q> ^ ¥RT |TTT 
^ ST^^T ^ n,<^ fiTO 3TFt «f« ^TT l ^rfer STRW^ | % ^TTT^ 

^t^^^^^^^ir^sr^t ^rarsn^t t>^f ^jtt vzi 



vnr if *ft mr>* «W* % anftrcr sht f%*ft srsre Tff 1 1 
^jtt ^tt^t ^tst ^t^ttw— 

g^j^ t>fa: sn*3t*3&*: *ftePtW«l i 
gpj^^^) ^?ITT % *ft 3ttT TOT ^ ^T ^TT^TT- 

ts^rc % skt* totwt »rft ft% *r ^ttot *rt|q; i ^ 

^ fr aiw <ftw ^t | ^ ^ tt^ot ir $mt 3Ttr q^r 
■<ttrr 1 3* *r ar^r ^t srrm 1 1 

^j^.^pSJT— <TC t>%«T ^t 3TR^^TT Tff | wfftr- 

^ «py ^T^T WTT^T STRT WTcTT | ^t ^T *ft I *F3TT *T 

^ry sr^r ^s:-*mr If %tw ^ arrc ?tm 1 i ^tt *t it% *p 
| sstsn* ^jttt *t ar^r *r %wrm ^ ^wt *ft pf\ t artr 

q-f^JT i* ^ <TST ^t STtlnRT % ^RT^ ?T^T^T?T *f ^TT | I 
^JM» ^l^ T *PT*T 3TH?f # ft% — 

l^TWTt T*fo£tS* «PTHf twfcrT«cWT: U^ll 
a«TtfwTt£r ^Bt Tart^t: ^feRT^ i 
cT?q»5iTtwia *ft Tmmm ii^n 

ms^ tf*rrt T^gtT^cmwr: i 
^: 5tf?saitcfa5: ^s*rt*cwrr?T^ n*u 

— ( R ) ( T5T % t%T ^*TT ^T ^ ^TH ^TW 
ft Sff t>T % ^TffcT spKT % ^ sftT ^sTTT *Pt FT*£ 3TtT ^sPTT $ 

3TTCT 3fk 3TFTT^^T *fS*TT ^% ) % ^t^T ^JHT % 

^r^r ^tTt?r w. ^Tftr ^rr^ sft stt% ^t% ^t vn?ff % 
^RT^m ^t ^rPT i ^Tt> ^ artr ^ $ ttt% ^ ff ?f> Ff% 

^T>Tt5ff % 3RTT ^ft ^TT 5RT ^T ^TTt^T ^TTT I (^) ^ ^T ^ff % 

sRRrgart ^ft ^rft st^tt^ ?*r?T ^ sfrr ^srm ^t tt%^ TfW ^ 5^ ^ 

% 5onf55r %t^o ?t * TTTT % ^ I ^t ^»t TT% ^t ^ft STTS^ f»T% 

^r ^?r%t ^ % «rtrm W3ftr ^sttIt ^r ^ft ^t^sr % ^ttw 



* *ft? *X 5*pr 9 «TRR TOT tf cT^ fe I ( V ) f*f 

^^^^ fWT $ *l?TT | I ScPt $ 

^ | farro jrjW ^ *?fN7 * r | sfh: ^rrm ^ ^ 

% ^ cr* *t v titert srf^r 1 1 io ^PnrSW, 
yft%r *TOTo*^3r*i*fe«r*%?r * R «rt^ *t cft f*n 

armri ^tft * * ^ <rtar *, tsrcm *r*rr^ * <f sr^ 
*ft * amt t>ft <ft*T % % ^ ^r? ar^t cRf | ^f 

1 . ^fh7 ?t6zt ^rarrr>c*nfc T4t^ R c ^ ^ *r>p ^f 

^nr^t^r^ *0 f*ft ift | «nprr *t «starSi aftr 
^rwRT^nn 1 1% ^ sr%fr ^ff 1 1 

^^^T ^ *TPRT % ta^T-^TW if cfaTCT *>fta ^ spT c*ff ^cT* 
f%*TT «PTT | STtT *ffe % grt? % 8p| «t <*f 5^ & t^cTR^^ 
t%^Tt ^Rf# «ft % feT | | ^ ^TTRT ^ *<Fffa 3 f%^T TTT | 

srttct *n«HW tf ?jfr^rrc^7rf%# ^rt 
cic^rt ^sretet: smnT^rnTTslcTT tctt 

^fcT^>T%^t cTT t^TTirt ct ^N^TT ll<nil 

fm§ q^ %s ^tcrr | t% ^ ^r^sriRr * ^f-t%5Rr % srtew 
^r% ^rWr % i? ?^rf ^t ^|cr srrm^ ^htitt I i q«rm $ ^ 
^ ^t3rT^w^Tt>7 sr«ft f? wjtt ^rmr i ^rtsnr %ft ?r?Tfr ^ 



^ • «f> ^feFcT ^ sft f^WT ^g- *PT WH 

^ ^^R^? ?rpnt% f^rsr?cT-^for 

^ 1 » » » <nv 



??ft^7 *tP ; <^^ 



^ srfsr^ sft <ft * t ^ "^ 1 * ^ % % ^ 

^WT % WRT «EM * 1 TST TT ^ f>W *T ^ 1? ^ I « 

an«m ^m^t ?t anrit £t*r w* 5n%' 1 * *t <ft 55 Sr*K 

*f «at -#r *r I * ^ ^ ' * ^*™ ^ m t f * 
^ «fMf w «r «rt i 1 «fw ^ * JP« * ^ *** * 

% ^ aftT qW ^rtr » STiRlTir iPt fW«T *t *K 5ftf?5r- 
| , ^ TE ? if q| sreRrraT «PtT | f* TtS *£T afn ^TT <T* # 

ffT | pp * eM ^ $, ttRt ir ff <nr *r% w*r<*S# SsitarctT 

ftrr I n "^ t5fT * * * 
tatr * ? *jsr ft*r>r srasrr fim im 1 1 

% & <Rft* * * anrssni (a PP roximation) * ^OT <PT «TST- 

^ ^ta* ^ ^rr * t5nr * ^ t¥r«r Pro * *rwr * «"rr t 
jm | ^ ^ ^nr * *rft tt% s w * ww ^tjj! *Jr 

«rL^^^^t^^r^ w "£rj**,iir 

^ wtt wr*t ^ ^ * »r* ^tWt » Trt « * 



z% Tt% 5tr qr f *r ^tHT^r^ 1$ sfrr =ef?ttt % ^tTRr «ftf 
*h jftTT)?r t ^ Trf?r 3fk 3ftf ^r?: ^r% str? % aRrcrs faT troSr i w 

3 arR 3T?Tf^nf ^ St ^ 3RTC STR <W ^t^T % ^ 

ft *PT*T 3"<TTFcT ^JtTT ^T 3f^T ^TT | I 

"^T *^ 5TRT T>*TT*ftq | I s& ^t^T^ % 1$ 3fk ^snrr 
5TK ^ 3fk q^ft «tr ^ JTRTT T5PTT T^TT fr 

*T sl"cT% ^PTJT ^TTPcT ^*TT ^T 3T*cT ^TTr cTST S*T*T 3TTT ^sPTT % 
STcTST ST^T^T^r 3 *jfT 3T?<R trfrrr ?r-£ %«T5T ^TT ^t TfcT % spTCUT ^TT 

^t%q 3t^^t % frr<T %3r?r ^sttt tt% %t ^"■rter^Ttsr^ ^sitt % 

-STtTtJJT *f -Srk^T ^Tr^lT q- fo q?t »TfcT %t tft I TT^ fTO*T Sf 3TTT 

stot ^t irtW %t ^ir t*tt | i ^q t% «rt «rt.-srt?^ *t 

*ft "*t*rt stt^t ^ JTTsraHiTrw srf? ^>tt ^ ^rr^ ^tt i <t^t 
srtc ♦ttstct ^r^r 3f strtt | f *rfair ^tstcT artT *rre?r *ttt irtT ?r^Y 
fr ^rTT i ^rtsnr 3^ ^ | f% %^r ^^r €t t% *ft sr^^nT f^r 
^ft ^ s^Trlr % 3rferc> *r 3rf£R7 sr^crc ^ Itttc ^t ^t ^r^crr | 

^Tft% ^ ^ ^T JTTeToT % ^t^T ^ % %^ ^ f*FTZ 3TfgRT 

^tcTT I I Wkr^ ?rPft ^^T % %tT firc*T %t $ ^JT5T f^T^T ^TT 

ffeTTTift ?Tff -JTR Tfcft I 

^ir ^ t ^jttt ^r ^r^r ^pt^tt— 

$ srm: ^wrg^ § ^rtmg^ir 5t%cT u!(ii 

3TT^— (K) ^-J^Tf%-f7 "fpr % -*ft-TT9T ^ ^ TTT5T sft^T % "5ft 
3TT% 3S% ^T^M 3TTT g*rt^cT^T%^r ^TO ^JJTT % ^T^TW % 3TfcKTg3TT 
% 3T^?nT % 5TTT 3rt SPTC 3TTcTT | ^^T^cT ?T ^ ^t ^^T ^TTRT 1^ 
«TST Jf ^ITT «^T 'jt f$TfcT5T Jf ^IT ^tcTT | I 

t^iT-^TGJr— ^snr q-§T if ^T *ftTt?r ^T^T^T^ ^ % 

•*mrt*r § <\*° % ^Tm ^Rrr | ^t^r % ^ttpct 5# %%^r $f 
-^r ^^r ^r^r 1 1 *t§ ^rr^ % Ht^ ^Tfc<r % art^ % 
■srtrt^ ■srT-WT %^^r % HtTt^r ^ ^ ^Tf?r srt? "tt -^t^ ^fft% wsm m 



ert ^ fsrt%5r % ^t ^t 1 m %*?r ^ ^t mmm | 

*PTT *f ^ ^TTT I T9PTT *t sft ^TT^T STT^TT 3*T *PT*T ^*TT ^T 
^TT Wtt% ^ STO ?f ^STT amt Tt% % 3ftT ^t «rT*TTT I 
fa*HT 3{^n: T? STRTT ^ 5TR?t % f^ cft*TT Sf ^RHTT^ tiPTT % 

arcr^iT ^TT ^TTT I *ft %*TvT ^^TT ^t TT% *t ^t aT^^HT 3>W 
^TT^ ( 

*nifer $f srt ^s^tt ^t ^ttctt^ ^rtt sth^t ftt% 

rT ^ r ^<^ ^ mt faW ^WTtrTTT 11^1 1 

^stiT^ ?f5nrwt nyn *rfk ritarcT i 
ci3Ts^«?n«smt«rnnTOt«in *t?*jjt g sfsr<ir iivsii 
oreramn *r«ra"t ^ srT§*?afesg*r: i 

sTtT^ — (^) ^Twrtsrsp arh ^*tt ^t anf^r ^ttt^c *tt% 
i^t fe?n<? | cfr ^r^t ^TTsrt afrT tw ^t' <ft stt 1 

1$ § ^F5"*TT f5RT fS9TT *f §t 2T§t f^TT ^ STcTT 3TT *TTT sft «mt^ 
qft ^T^STT ?t ^PT ^t cft 3FcK an *TTT ^t fc?TT STTSTO 3*r# 3TTT 3tTT 
gt ?ft ^ĕTT *PT# I H ^T *TTT TT 3TTcTT ^t % cTT^lf>PP ®T«TT ^ 

*r ^tt ^ 1 tts feffT sttt §t *ft w ^t^^t ^rr <n artr w»w % 

goTTT^T *f ^T ^ STTT StOT |t *ft 5ft? % I (=?) ^T TT *T>TW 

^p^rr % ?tpt % % 3ftT ^rt% *t ^ fefrr ^t ^ 1 % wf 
sr«rt^ ^rerw-^tl^TT wt ^tfe tpt^t w>r 3ftr ^ftfe % ^ff % «Pirw ^tt 
cpt^t r%^r^r ^r ^t snt ^ttst-tt ^r^tr i ^ ^ art^: w?rr 

^TT ^ I W^ » 'TT ^TctT^ 3fcTT | I 

f^TR-^TW— ^T cTr^r ^ft^f ^T ^TR ^ | : — 

qfc ^ 3ftT s 5F3^TT ^t 5FTt>T5irT3ff ^T ^TK * t%*TT STT^ & 

ir^^^rt^rwTTti;^! iptt^i^, 



35 9^ if ^cT^TZTT ITITT | % ^ 3fk ^irr *t snfapff % 

3P5n: jtt agrTT *pt &n ^x wft^r% argarc ^tjt ^stt ^tt^ <rc*5 
ISpr cnrt ^ $ *tctt | w 3* afft *t wrtemi ^rn^ 

Wffij firft *>T 3fk S?T * cnrt srp **T ^cTT 1 *T 

tt jttst v*r ^ i 5tfftr* argro if ifrfNraf % 'str ^tt srr *t 

3JTt%3qT3ff W 2ft»T *TT 3RR ^|T W | I 

t^TO 8rf | ■TOT^^TTSW TOm *T OTn^t, «R^ ^ 3%$^^ 
^TR <rfcTT Wf%rr f*ppt ^^cRTTTW^ anWT tsRT ^t *Hft*rfcT «tPTHt 
|> ^TT ^sHTT *T $ *PRRT Sf\cT | I **vft t>*nFTC 

*t aiTT arr*tf t^tto gft * tft **rst anf fc*rr | #t totptt 1 fis 
q* m % |*r % tppr ^ <, ^ ^ ^ ^ ^ T ^ 
*r*TTf 3tt s^rtt 1 1 ^r^ *r§t wc*rt | srTRp 

m stetrw ar^ h *t ftr spt §■ tw ^tctt | i ^rf%tr ? ^ 3 ttktt^ 
sns? ^t% ^t 1 1 

^49 Rl— ^tScRTRr Jf g^T % *PT 5ft ^TOT 3TrR ^TT 

I s*rt apt u§t ^t tot | afhc s*ft srt ^tt^ ^t ftt% srerarct Tift 
' 1 1 % ^sr*rr sTTror ^ tsrt f^=| <rc ^t ^r^T srt^t % ^rt 

HHM< {perpendicular diitance) |"tcTT |«/%^ ^t ^ ^t% Tin | 

T| ^kciI^ 5T5?t % sr^rR gsrcTrer^T stt^t ?rcTnr-^tfH^TT % ^ttpt 

ttcTT I 3JR 5TcTt?T-^flfdvji|| ^7T f*RT ^TT ?ff ift I (^srt ^5 ^"r) ^t- 

t^nr sptfe ^ft wf mr 1 1 ^rt ^tfe % 3mrR% ^ ^ sft 

^TcTTT 3f>R ERTcT5T <R ^tcTT | ^t ^ST W ^T| W | t^RT^t 
5TFT% q?t ftfcT 75T>P \3 3ftt =; % ^TT^ ^f ScTSTRt »pft | I 

^r ^ ^TcT 3ftr sirpr ^ wHt ^rf%TT t ^ t%^ir cmt «ppt 
fmj w[ ^T=rT | ^^t?cnrTt>r^ ^ 3ft^ ^t m^rtrR?^ % ctsr 
(plaoe) ?f m& fmi ^rm 3^ ^sirr ?t^t % faRr f$m ^ft^( <fitw 



STTIT 3 3TT STT^ l 




<T=fSTT%«T 3>T Tt^^T 

IrT *ft imtt V* ***** 

f5T%5T % $ t fo ^t STT^T ^tTT ^ft | I 
TT ft=^T % ST^maiTT ^ sPT^T ?fST*T I 
f T> ft=Tf^T f$T%3r % tV§ ^T g-T 3T*cT ft5TT | I 

fsrt5nir % ^t^ ^ 1 1 
t>q=f^^frT ^t ^TTsr 3ft ir mttT^ sfrc firfOT % ft* I » 



^tcTT | I 

wf\ 3T ?rft=^T *T ^itt t^tct^ 3fcK m ^ i 

37TT *TT ^T = ^3T; srk ^f % ar^TCTW IcT TT ^ | I 

W t>er $ q"TJftxTT-frf % cM TT fSTT%^f % OTT % OTKT ^T 

^ 3fw fkm^mj tot | ^rt tt^t fsrfcT5r % ^tits fV§ *r ^rt stsrr 
t%?| crj w gsrr 1 1 ^tttwtr ^jin ^ T w iiinttK % qR>teH' 
^tct |tr *nqf?n: frr tt ft sth ts ctt | srk ^jt*tt % w$ , sr*, ^nf 

JTTRT^T-IrT % cT*T <TT Tf ct | I StYt ^JTT % 3T^WfrT cT*TT 

t^pr^r m *c§*rf «r ^t ^ptttr^tt % ^t crsr tt ft^rT*r *r*r | i *tstt 

3 *Tf 3f7|T ^T ^T^TT I fa TS ferfcFSr % 5f$rqT£f 3Tfa 2TnftfTTfrT ^t 

$m (Projection) | t fx 3fk ^rr ^ss «pt5t % ^ sfk ^tt % sr^t- 

WfrT | I TT ft *ft ^T 3TT sr^tTTSItT | 5T5T 5f>rf% stSTT fTcft | l 3*T- 

twtr f^ ^t ^rr%, fa^r ^stt ^t <?fsT*r $r>Tf>cT arh: t> tt 
^t stsrw ^rt^cT 1 1 w?z ^ ?*n*r ^t ststtw sttt fas ^ni^i 1 1 sr^ra 1 
ftff 3ftr fsrfcT3r % ^t^ % ^>t *rt ^ssrtsr % *r*TFr 1 1 

fa*r ?f sr^ | % ^spn? wtr^— ^sp^+^f\^ 
^icPSM t^jmTtsr^rT % yss % g;^ st«t^t % g3 

(t) % 3T3STR ^5T ^t ^TRT 5TT ^T^cTT | sftT ^STT ^T | t^r^t 
WT^ ^t ftfcT % 5T| ?5ft^f Jr ^cT^TTJTt T?ft | I 

^fr=f^TH-^T^, Tm^ fr^T^r sftT ^tt ^t sPT^cnff % srtt 

<TT 3TTfsrcT | 3fk ^T^ ^^JTT % SSTcTTW TT I 

^TTBPTW %^ST ^TSfT *r ^TRcTT^T ftfcT % STpTT, 

^T5 ^TfT 
^TT ^TTX5~ fcT^TT 
_^T3_Xf^5JTT 

=ErT5=^T¥+^ Z — ^5*1 v**TT +^3^^ <m 3ftT 



Wt 5R>TC *TWT*T fg^3T 9T~TT 3f 

~T ~"7~"— r "~f> 

~~ ~ ~p=— «rtsr 3fk ^m* <Fr~f- *t — -* | 
Wf>~ ~: 3r«fmr % hWR ~tt srtr ?— sf— t ~ *f- f ~ rfa-, 

WX"~a- 

— — - 

JTT 

"- ark ~ ft % ~~ ^T3ff if |*iftf- %TR5ffiT *tt% % ~T 3r 
~" ~ ~ ff if | I ~ ~ qf^rar % f"r "T % ^ ^ | 3?- 

f?~ ~ raf> 3f 5^ff ir sr— Ff % fl— — ; — ?r #?tt ^rr f> ~ — r ~ sff ~ f? 

<H 3f"T | 3TTT ~ ~T <TT"Tfl— * tf~f— ~ SPTT ~ f tl" TT srot^ % 
I I *rfe TR £" T fr ~ ft 3fk ~ q> % 3f ~ ~ ~ ; ~ * »m%Ml< 

^afk^f5f>!ff^t5r%5frfr ~~ - f~r |— 
fe~r st^ —f\ =—t> 



1 ^ X ~f\ ^X~fTX"*TT— T 



t 3 X (^?3tt%~t + ^^~~)fo— t x ~*tt~t 

~3T~T X ( ^jld^l +3^ff% — t) 

<HX~-__«RX9ff xar~ ~ - , 

£tfT *T~ T=s v>_r- ~~ ■ % — „ 

* ^ ^ f7 ~ P*" T3~ 

_<H3T~"- 
""nn 

*4fPfr~ ~f" 3TTT ^ ~> "ft ~J~ | | 

*W ^TT 3TTT ^ ^t ^fl— TTTT 5ftft *nft | wf % ~ ^rt $pffipff 
Wt ft~ <r f~ ?T | I ZTf> ^Tt ^t Wffipff ^t f?~ T r— $ $ ^ gj- r 

■Pwwii 7f— ^^^-~ :^st3f— ; fr~ — rr qf— wffV — r 

<~T ?f 

~ "t=— - — 5^ 



^ srttt v^ ??rtoT WT% t%3 |f | 

: *«ftnrw.fwiiTOw»i**.*fir— 

— ^h&n % tttto % *pt ^rtTm rcpt % <sfr 3tt% s*ppt 
w 5hi+< ^oo % *ttt ^rt srmr | ^ sTjert* *f ^^tt 

HTT ^tcTT | I ^RJt ^s^TT % grT^FTt%R» ST^rlkH* f«F3" % ^tt 3nc% *r 
1TPT ^ p Wf ^T TTR STJJSTT" $ 3TT «TTcTT | I 

ft"?TR" ^TT^T — ^ITT T#T*T f3F3T «R 3fpr ^T TPTT ^T | I 

farcr pir s"T ^t | ^ "ttt ^ <t#t | sfk t%^r 

*r*PT snTT^n fr?ft | w w ^nrr % w *rT*r ^t st^r t^t | » 
3%-$*r ^spjm $*t *r 3rr»t srsm | ^-#*r ssppt ^pw ^ttt tft sr?m ^mr 

| 3TTT 3RT $ ^tW ^T5T Sf ^RTT 3*T f^ <TfST I I <T9TT 

$ SFS*TT ^T ^ *T 3RPC I^o sfw *TT X ^o = °,o=;oo ^T ^TT | 
% *TFT ^T 7tW*T ^T TOT |3TT fo ^ *T ^*TT 
<ioc;oo ^TT oTT*t 5TRTT | ^FFT ^T *TTT % SFTR ^TcTT | 

^t%q «nrt^rt *>T*r *f ^srrr f$ & 3r ^^rrsrrit ^t w^r^ ^«r 
m 3tx<h 3T . 

o, ot;o o £00 ° 

TT^ *T^ TSW t%f^T?T & Sr*TFTT TTT | I ^T^ TSP^ ^T% f«T?T 
$'tTOtft WTT ^^il^lfSR>R (^5 S^-^) % *Tfit 
*ftf%$ I f«FST *TH 3T5?ff 3TT ^TFT oT^TO 

3T 

^Ttfq f^ ^ *TS*PT f^ 3f3?T ^TT ^TT | cT^ F^ ^ 

3T^T ^tcTT |, Wt%^ 3|5T t>^ ^ | 

3T 

Wf5T ?rR=^5S tV^X „ "^^R 

=?TO.fwX — X — 
$00 «i^ 



^ ^ I sRff% ^t^sr % *rnr ¥t tcrfa % 
«rgtmr 3f ^f srecrt ^err f% arstt snrc itttt i ^sttt % *rnr q?t ;rW 
^Pt *j«r (cusp ht hom) ^^ct | t ?Fff *j*ff %t f*F?TT% ĕrwt ^^fw 

% IrT ^T 5q7ST | 5nFTf9RT STFT %t 3TSR»Tt?TcT ?TFT *T ST^TT 

^TcTT | i ^^TTWCT JTf[ ^5" % ^t ^T t*T?rT%3T*ft ^Wl ^TT^t^T <TC 
ffcTT | 1 q^ ^tT *T *ft «TTCT | sft ^5TT % ff527 % *TT*FT ^T% STTT 
^t ^*T% |tfft 3ftT *TT*T *?TT % 3TSHT ^TcTT | I ^?rf%q H% 5^T 3TTT *F£- 
%?5 %t t%^TT%^T5fV ^T % ^TT <TT ^tcTT | I ^ <?>ft *j»ff ^t 

TWT^^mt ^TT ?E3T 3TTT *FS%^ cT*TT 3TTT ^5 %?3T* ^t f^TT% 

^Twt ^T3ff % gwrr qr ^tctt | cT^ ^ ^r cR (plane) % *ft srtnrrwr 
<n; ^Ht sft ^r *Fs&g 3ttt *r ^Nr* ^tctt | ^4 3fk 

%??f *T 5TFFtsrFTT ^T^rT (great circle) *j>ft ^ft f*mFfaT% 
3*TT*T ^?t ^t *PTFT ?TFff $ WcTT | t ^ *Tf T£rT fefTfcT5T-cT?r 5ft %IW 
^TTcTT | ^ S|f cT ^r^rTJT^tT^r | ^rt%lT ^JTT SJT tW-TW *TRTf *f 

tw-fw ftf% *r itstt ^cTT | 3r«rfg[ ^tft f«rfcT5r-cT?r % ^ftfcR ^tctt | 

3TTT ^?ft ?FSr ^t TOT *f ! 

^F£*TT % ^JT *frW ^T ^F5T ^TTT ?t StTTSTT % ^ Jf ^tcTT | 

t3FT^f % ^^» f tttst ff^r % ^rm^T^r *pt ^tcTT | 3fk |^t 

% ^t^r^- i*>r i ?«s?r % ^tttt% ^t^t «Fsf9"rar ^t ^f 

^t 3ftT t%fTT^ ^tcTT | TU§ ^ % ^TTT^ 3T% ^T^t^ ^T ^tTT^ 
^ttcTT ^t 3ffT ^tcTT | 3fk ^t fcR®t (obIiquely) f?9TT ?f <Tf cTT 

| ^^tWCT ^ stsf ^rTT^ % STT^TT ^T ^ T^cTT | ^Ttf^> f^ft ?tT ^T 
(projectioti) fcTTSr ^T Jf TT ^f^frT (ellipse) ^tcTT | l 

^rhr ^ *tm % ^ ^t ^t^t | i fft 

%^>r ^krw 3ftT ?fq^ % ^Hr ^ ^ ^r^R «ttt?tt ^Tt^Tr =||t ^t cT^r 

4faF?r % ^»TRFcT^ ^t 3ftT €t«Tsp ^T %^-, f?t ^T %^ 3TTT =f?t 

^t ^ftt ^r ?TTrg;^ ^ % crsr ^ ^w^l^ tt ^t i ^rt ?wt 
ir^t ^t ®rt Tt^r it^rt i ^rt? Kft ^ «tt^ |tt fcTTSt w* ^t 
fsRRT cT^r ?t^r phw< *t ^ arsr^T ^ft % cn?r ^it ^tw % 

•^THKkcK T<3% ^ «Pt ?ft% % ^rrcr ZfT ^5T £ t^T^ cft*ft % %^f 

*Ft f5r5TT?r ^TT^rt ^r ^t^T^r # ferT Jf t crw 



<r^?ft 59TT 3 smT % <?T^tT ^JT €t*T 3T5T STW f%?TT (horizontal) *JtTT 
artT £*rct ^wt ss^tsjT (veTtical) i f*ft ir^n: ^f^r^ % *ttt 
q?t tft<r(t srtTTT ^Hittt^ ^tat | t%^T am ^f^^ % ^tst ^ 




<n ^ Hugh Godfray M, A. ^pt A Treatise on Astronomy 



» f 

^-RrST^ 



| artr vr% 3T5T sr^ ^ir^ti hhH^t i ar^ ^ott fo 

3ftT ^sHTT % FTT?ff % 3T5?TR ^p*T *TPT ^V f fe *TT STTTcTT f%ST STPTC 

?TFT ^rt % ^ ?PT %?3", ^ 5 sT^T ^t t^TT, ^ *5 T *T ^?sT 

t>rST *T ^ cT^T 5ft sT*£f spt Tsm % SW^tW <R |, ^ T ^T ^t fcSTT 3TTT 

<sr *r ^tsn^ *pt ^ <r*r | srt ^ t fcsrr % ?php>t <r 1 i ^Psr-^s 
^rr sft wz m ^ *r srVt w ^r *r f trret % ^Nr 3 | *r|t ^gft*-^ ^t ^r 

KTFT | 5ft sTGST Tf?TT | I ^ 5T *T ^tTTET ^t sT*£T f(TW ^RTT 

| ^t%q *r| ^ sr t *r cra" <tt sr^TtT^cr (projected) $t*r>r iti Stttct ^ s *r 

% Tf t«r qf^TT | I *T^t ^H^tTT^ ^ £ *T % *TTO ^t 

?farcr *rtm 1 1 ^ ^r ^sTirta ^t tas^TT | ^t%^ ^ ^ % sttt | sttt 
^ s 'sr *r ^t ĕsr | f *rt%tr, 

xf £*=tT 5T ^Pt^TT ^r *T £ 
= =5T ^ ^t^TT T ^ ^T 

^rtrsp spt^ 5r ^r 2 ^stt % <r*ft % ^pt ^tT | **t st*£T arrc *>t 

ftUTT3ft *T *W4> > 1 <R I f*rfaft T§ 3TCT ^t fe?TT ^ ^ ^T 3TR ^ ^T faTT 
^ T % 3fa % *PTW T T 'TT % ^PTTT | I f^t%^ 
j ĕj7 = ^ ^7 — ^ Z 

=5T - tT EfJ ^>«TT T T ^T 
=^T ^> — ^Pt^T T ^ =ETT) 

^ ^canr^JTT ^ ^ ^T 

Ejrjur ^ ^5T |t ^TRT «TT ^kTT | ^fff% t%^T ? ^ T 

^>t ^ ^f^:^tT 1 3fte ^r% ^r>T ^sr 5 K srt^ ? ^ wnnpn: st^t 
^srm, ^srm ^r ^ srte s^t % |RJrf | ^rt 5rw *PT*ft 1 1 

^r st^tt o% 1 1% ^r «ttt tt?t t%f«r-fts % snyrra - % 

3Tf?TR 5T|f ^cTT %T ft> ^ft^> ^ ^T^RT T^TT | ^"tt% f^>^t 3P>T 
^t ^SR^TT ^TTR^" ^>T Tt ffe % 3T57RT ?T ^ ^1% ^ 

%H fT 5TTIT cfr^€^t ^M^IT c^t ^ 5fRft (^ <|^o) | 

^its^tBi^ fir*f* «Tg * wto^gw^ t 
?t?t: qnrr?g?i vtfe «fM ^teJwnr^ nUu 



f5tfiWT^fT?«t: fir*3T 31?*^%*? | 
Vf^«T f<sf*3TS SPW «TTT**?^ i|<j^(| 

3*<?r ^jtjt cTftS***tfwcTg*t?r srir^ i 
^ĕmrm^jtrTTiiT *Tc<r?rt snm^ n^n 
a?flBtT^Hq>TT^ fa?§ f^^f?5i%^: i 

5TTfif**' ^TtIW* cHT T<& mft ||cj V( , 

^TT f^m05TT%lT^ ^pet cT^SnipTcT^ I 

fwr g*f f^?TT^^<TtrTsffr^ i 

l^T cT* qff^% TT«35f Wt: 

<R srjw *t *rfe ^r afr^ ^ % 
#tct fc$ % fwm ^sfr% i (<n) *t& ^ ^ % 

^ fe *TPT ^ cTT^TtW % ^TR ^ ^TT% , ^ 

^TT^^^^r^srrmT qr ^arlr % f^ i (<r) ^ 

^%^^^^^%«fr^ff t^srr^t ^ ^nr r^^ 
^tnc^^ ^t^r^, WETf ^ ^f^%^^r%^_ 

* 5TCTT t%* ^rcTT |#*TT # ^SWT ^rf>T ^ T^TT | , (<,«) 3^ ^f% % 
^TT^^^^^^^r^^^ TOt,^^^ 
*>T ST^Rt 3fhC ^f>«r % ^T % OTC Tjr^ TO ^ ^ 

*JW ^rr ^tct ^ qf*rr sttt strttst *t ^*tt tf* 3^ #tft * 

^^l(n)f^q*^*t TTt%*S^Tf% *ft^ ^STT^ 

*F2TT % «r>rt«r *r ^wt ^f>^ % sr^cr ^srsr^ *tft *t smr* 
sr>r v*rr ^ i ^f w*r tf tssrr ^t ^ | aftr =^t>^ % 

«TN^ *TTT SPTST «TT»T ^t ffe frct> | 1 

fir?rrr-^T— ^r **ft*t s ^ «rrttot WT | % ^ T % _ 
*r qf^rw fi*r sr*n: ^rt sttctt | i <?t ^r *r w totw 



^Pr *r qft | fiFr <rc <rf^r sptptt | ark frf tt> ^r | (**t 




^t 3flr S*n?t f%9TT |t cft T *T tfm 3ftT, 3?k SrTC ft cT> 

Srrc ^t sftT t *r % shtr q3fr ^rr #f^t *r %tt ^i-m 
^tt ^ctt 1 1 w wsr-anr % <rfc® *Pt afk sptfe % *ptr arot^ <h srp 1 
% *ptr t^r ^tt ^ ^ *pftt i ^ ^*tfe-3nr ^ | 3fk ^rt 

^t <TT^t>PFr ^fsr*«r *pt ^wirt ^if^r | ^ t ^ ^ 1 

f5T3*Pt T^T 3TT5f ¥*T>P $ ^t *RT | I ^ ^t JTH^T cTrcTT%^ ^F3T3n^ 

% armra ^r <n: ^ iw ^r^t «ft <rf\^ if ^rsn^r ^t%cT ^rr | t 
^jf-^T ^t ^crt 3£T3ft f% ^ =^^r^H % |*rfr srtr t cr^ <Tf^r wm \ 

^ f*Fg ^ 5TTcf> |f ^TR" ^T <T $ ^Nt sft ^RT^T % ^ ^ 

t>|3ff «n: t|% i 3, <?, «r f^?3ff ^ft ^st^^r ^t sRrg^rn: ^ttt, 
stsrw srtr tt^stt f>wnT ^nr§fr i ?rW *?r>r> % sr^rrc srr^ gtr 
% ^r ^rtt ^>t «rt Trcimr ^t 3 *r ^cptt $ ^ tt ^ ^t sfrr 

tr/P t>f 3 T^t I 3 ^ S f>f|3ff ?T ^tcTT |3TT «ft ST5 ?#*TT STRTT ^ 



% wr ^tarrt f^TRT| afk^r'fer ^tt % Wr 
¥t *jt 3rr$t> ^Ht sft 9 * srrc s <j ^ spjart" % «PN- 5r|WS* 

% %r ^ srt^ ^ I f% «p> *TR?T © <TT 

^3 «t» 3TTT S> ^ %?3T *Tm?T ^ TT SPJ SJT»; ^T ST^ % ?ft*f- 

ft^aff ^T f^T% *T?ft T<sTT sfN"t I Wt SR57T <? 3ftr t>|3ff TT *ft ^ 

^N-^t s>r-f^r%t t>*nit *T3ft tft*ft 1*5 'itti 
^gfk** % *farr ^t? 3*rcft %^ tft 3tt « t>?| tt *ft #3 ^t^T 

3TPT»TT ^3^5 t%Ff3fT* ^ft *T9T ^ITT 3ftt 3ft ^TT % ^ *TT*f #T 
*TtcTTT ^RTTT ^TTT I 

«, f^sff tt sn^rsr frr ^r %^ grn* ^> tW^srt- 
ttw frt% £ fkm\ | T*rff% sr^ sff % qtiT f^sff t><tt>- 
*t# twti? * w 3ftT5S ^T3ff tf OTr>*rT3nr tot ^jr? ' | "fgnl# 
^rtt^ i^^w5iwvr%?srtit>3rifqT t>^ Ttfer *r ft«rc tror 

TTT | l 3T«T 37 spt %^sT *TH37T 37 ^ t>^TT *T 3 H> ? £PJ *3T^T T^TT 3TTT 
S * $ STsT 3?t 3TTfrf> 5TRt T*rt «ft TOTT % ^F?T «TTT *pt 3TTfrfcr | 
f^RT^T 3" 5 ^STTT % | | 

^tt^ % f%tr fĕp cpt^- ^ ^ | ^-tin^ 

*t t>TOf Jf TTĕTJTT 37T% ^t <l*f % mj | ^ 

ST*TiR- *f W^t sn^JT^TT | I ^tfe-3T?r *T ^ ^TT ^TRT^T^ 
t^T T^T t 5ft *Tff ^T ^TT % ^TT ^TcTT | ^t ^TcT ^T. 5TRTT | * 

t>^ |q t ^ ^TcT | I 

*t*T^ | % irt> ^r ^t t>wr srsror ^t trt =^tt ^it Sttt 

^RT ^ 3ftT WS[ ^t^rr ^R ^> ^ft ?%<T ^ ^ I 

TT^ JTt> W ^ |t 3T^ ^T ^R ft, ^ ? %ar, 5ff ^ ^ ^ 

^Tcr n ^r^ ^rnr i 

1% ^TTJTT 3TT ^ | % WT ^t % fe 5TR% ^t ^t Ttf> ^t 
^t^^r|3ft<^^^^5*ftfTT^t TfTfff ^TT | ^ 

?KfrT tft 7fTT> 3f9T | I wf^ Tf^ ^t ^ TTf> ^ % TT^ ^T 

^r^" % f^nr, TTt^T 1 1 

TST % ; t>n f>iW * 5ft «vjhFT t%TT T^TT | 99% ^TT % 



*ff?T fr *t TT^T ^TSPT W *tt *tft T°HT «Pt *TT* 3ftT TTT^W 

^TTHT «TTT <ft 3Tf^> 3T*BT | I 

aw 3 ^ ^r^rr ^tt sfa<r ^ttt fr srs Tf°r<r ^ ftt% fr 

*J^ft?T% ^t T"HT ^t ^TTWT | I 

*rjjt"«ri% n*ffiT *£t ^^Tto <tftr— 

aftT ^sT f^t % ^St ^ 5TT^^T% ^r^T^ *T TOTW* ^t 

tw^^rt ^stt a**t*r ^rrat 1 1 3ft* ^ fw % %^ srrit 
^twt jt^t^ ar^ w*r <r^r ^Tf tt ^r *rt 3rt*r | 3ft 
^^rt% % ^r % *nrn ^rtt | ^tsns *rjft«rfa srr^t % tsttt ^t 
% ^ft 3TT<n?*re*rT ^t^rt 1 3ft ^rrwhT t%^fmf*rtlr % ^ % 
ar^rn: frrcr£t ^ (asrwrrlirarc *t *i wft *1 n*rr | a^r §t 




^ <n% ^ttt ^ *r ^«^tt-^tt ^srr 

=3t^t |TT^^T^rFr 
^ =^fs*tt ^t ^rai^T 
^ t *ft ^nrtur 

T=t$ 3fVT ^TT % ^ ^T 3RR 
£ ^ ^ 3ftt ^TT % tVf?rf *PT 3RTT 




3 



V9o o 



sp>5iTT *3" T- ^t^T ^ ? X ^t^TT ? T 

*t *t*r **ff* «I < * ^ * % ^ 1 1 ^ ^ ^ ^ T 

^TT cft StTC ^ ^ ^TJ 3ftT 3fa*r ^T cft *fSTW ^ ^TcT 7|*TT I 
^T ^ TOTT % f*fr ^ ^ ^ W OT ^ T ' ^ ^ 

«n: *rhtt % *sifWer *t qftSw S*t sppk *rt *tt fw 
«HS *r sr*? ^rr | i 

*S STO | f* ^-tTORT % 3fk wtt ^t wz 

far *t ft«n; W ^rre i 



i-^ — fgfa arfa s*RftTO <mrt* *ft <rrcsrrtTT i s?fte vn — 

TTcff 3ft^ sr^TR I ??rto ^ — ^T sfk ^S*TT sPlfcr W 

^T?^ ^ I 95ftep V9-^ — Hf ^T^TT fo TRPPRT «TTtT f^T | 3T2T^T |t%- 

■ststt | i jsrtar $-<n — ^et aftT ^*tt sPTt^nrt w *t*tr ^tctt 1 1 
**fto — ft^ ^tt^t § ^s^id+M ^rr?r?TT i **rfa hmh. — w 

^T sn^, *T5*T 3ftT 3T>T W ^TcTT | I 3*ffa> — TO^TST ^TT 

^TT ^TT^T I ?5fN» — TTrT <jt 3TTT ^ ^T |, 3ftT 3T*TR ^ ^TclT 

f i m>p — <f^pT sTsrsrt 5qcfYqrer *rtT str^t i s*fN» ^ — «rotlr 3frc 
*izm ^ ^t qrc?TPTT i ssrtar ^ — <ttct 3ft< Tf^tcr^T^r fa*r f^ f?rfe 
| ¥?fta ^t^r 1] 

srfepFrc Sf ^ftra3ifrfa<T % stt«t st«t <sf?r^Tt%*r *ft 
^nn%9T 1 1 v§ w^t f^mr 1 1 c^rct t>$i^tt ^ | fi> s*r% srY 
^te sts?tr stt3% ^t^t ?rm 'sr^rc* ?r|r | ^ 'srssrnr' | i ^r srton: 

t <Traf ^t =5Rf | ^?T^t T^TTTcT ^ft | I 
#gfiT 3Tft «^TT^T # q"fw*TT— 

crar o ar> *ni?r s&t?^: g?gc% wntlw: 11 
ftqrtmir^iT# *?(fra>Y ^Tt>afatccT*T: 1 

■ ( <\ ) W ^T 3TTC ^JTT tt^ 3rq^T 3 fft I sjrc ^T% 
^tStT 3* *TT»T <H TTf5T % SRR ^tcTT | cTiT ^t sl>Tt>PTT ^TTT^T 
% f*rfcT «TTT^ <TTff ^tcTT | I (^) 3R ^ ^T. ^T^j f^ S{t^ % | 
I^R 3T5T f?T% ^TTTWt ^T zftT % TTt>T % ^T | ^ f?T^t sFTT%qt 

| ^ s^TT^T ^TTT^ Vm ^tcTT | I * 



t^rPT-^w— m 3tVt ^srm sFTfcnif ^htpt ^ft | ?r*ft 

f^f% 3Tk ^cTTTTcT iTPTC» TTcT ^tct | 3T?rt^ *PT f^^frT ST sfk ^PsTTT 
^T tf*TFT ^tcTT | cT*ft *SRT SJTC 5i^t>TTcT ^tct g I ^T sfk 

^sPTT sFlfNnrt ^OTPT ^tct f ^ *ft 3>tt' ^tTC ?PPcft | *tt 3>ft ^ett; 

st«t^t ^tr 3ftr ^rft ^Eitt i 3pt ^ ^tt | fa> ^ sstt ^ ^tert 

| I 3T5T ^T t^T^ ^tcTT | cT* W^t sFTT>cT ^ vftcft | I ^ ^TT 
3<f t ^t 5TK ^tcTT | — ^TFFT aftT m*R ^TT ^T5PTt^5T % foT I *TFR 

*tr tot ^p ?r> *$t ?wt wrrf% ^r <*3ct-*s<t srT^^^r ^ snr 

^V9 ^TT cRT |t ^rat | | tfT*FT ^ *T£% SPTcTt | 3TTT STPTT ^TT cT*> 
fTT ^pT ft>T ft 5TTcft | I ^TT $ sFTf?cT 5TOT §t *>T *TFFT 

cr? ^n: ^3 m ^ ^tt $ srrcrt 1 1 *tfft *t*t *r *rra;r *t*t cfp «rsct- 

*T2ct ^T ft ^Tcft | I gif mvft ^ % 3TFt ^TT | cPT ^ TT 
STCcT ^t % m% TT 3tR *pt 3TTT WS^cTT |?TT ^sT «T?cTT 

3ftT ^ Tt% ^ cTP ^t ^TTcTT | Wtfaq ^TT^PT JRT *jsT>Tt>cT §V 

*tt*ft ^ srsj>rfcr cpf % ism ^t ^rRraT 1 1 Tf*§ ^rpr^T *fsTfi% 

% 3T*RT TSTtcTW qr *fa«r *pt «TR <sl*l+cll |3TT ^ TfcTT | ^ftf%T[ 
^TTiPT ^ ?fsPTf% ^TPl^ *fsPTfer cT^ % ^WT ^t ^teTWTSR | I 
^TsTTT tft g-T ^t cTT^ 3TT^ ^TWT HRT % ^f^T ^ 3Tm TT^T cT^ 
^TTT^TIT 3ftT am TTRT cR> 3^1^ T^TT | Tts^ ^SH 5FTf%- 

f?r f ® fa^r ^t% % ^r^t %w$t ^stt srtr ^Tt^rw % *r»na ^trT 
tt| 3fk %5 % ^sPt % ^rc*r w% ^rKTJiir srtr <?fa*rm ^rr 
^nr tprc «pxrn f® ^fer 1 1 tt^ *ft£ f^R ^ ^ Jf ^tf f# 
^rff | fc ^jnr pr t^r Trt% % f>^ sttctt | ^Trrmw 

fTcTT | 3ftT ^R- ^TRTT ^ TTf% % t^T 3ncTT | cR ^JTTWTT ^tcTT | ^ftf% 
^sT-^RTT 3ftl sFTf%fTT % ^ ^T ^3T«rt^ ^sTm^T TTTWR %?5T 

% spro*r 1 1 f?^t |^ f^ ^ ^ *rra- ^rc? ^t ^rat 1 1 

^ft fVqT f 3TT ^t%xT sTTT^^rT I 3ftT % tf% ^ 3ltT W t>f| sPT 
?^r?ĕT 3 ftT ^TTcT | t%^frT sPTf>cTfTT ^ TWcTT | I ^RTT % 

ftn;-ft5^ f wTff f?^?rmT | \ vfk tr %?tt ^tr fo ^^tt ^t ^sst 

5PTf%f^ ^t | cft ^ ST<S£ | f% 5HT ^ 3fh ^^rr ^ 3ft7: w f^3ff % 
*OTFT |ft qX 5Pfft ^TT ^t sblPdllT ^HTR fWt I 3R ^TT | t% 



^psm % 1?^ ^ % ^ ^tt far?Rt *tr §t *t*ktt 1 1 <tt t ^r 
sft x tt T|irr 3TfiT«r*TT % for, cnr st^ STT^rrt 

^t T^ft I 3RT *FsfTT ^T afft f% TT 7|TT *ft T>T sf>rf% *PTT*T 

Tfjf»ft Tfe 3TT=^lFT=W^T=f%^' I TTr§ *W ^TT ^TT t>?^ TT T|TT 

^r" <rftTTT ^t*ft i ^ff-%5r?cr % st^th: Tra^TtsHi" 3>Tfrr*TT«i % f?iq 
snrresTT afrt ^ttt %■ fer =pt fMiR ^r^r farr srrrrr ?sr%qr ^r? ^s#r 
5 wsr t^ tt t|tt ^mt sptrt ?tt*t ttt am*rr i 

T^r ?5fto Sf ^mttt *rirr 1 1% «rar ^f artr. ^^sttt % ^ftTtsfrf 
*ft«r m ^t ^ &rfer ^rnr^ tt*t ^tt | i ^ ^tt er^rt ^t sre*r> | 

1$ T, ^T *T fa TT ^t cft ^TT SF*T % ^TT, ^ T TT 
TTT% ?nft ^ V % $T 3TTT =^RT % ^ITWT T*T *TTT 3^° 3T9T^t 

^?rr 1 1 1%;% sr^ | fo x ?i\x fa *TT?r ^npror tV§ 3, *racT *r*TRT 
*r 3f>T ^stjttt^ 5 % sft^ t | s*rf^ * ark f% ^rt* s^raw | i 
^srt sr$R % ^rr 5>ff ?f^rwm | i ^ttt%^ Tf?r swta *f srtstrt ttt | 

t% 5I3" *T*f 3TTT =T^TT ITsp 3TITT $ ff STTT 5>TT % (^TT^) «ftTT9ff ^>T JTTT 
3fiT |t ^T*fT TTcT ^tcTT | I f^T% ^f^?T ^ ^"lf f^T?l 3TT*T lf 

ff 3ttt ^rtrnrlr t>t ^tT <i =;© af?r ft ^r^ 3TcfrTRr ^f<rr | i ftra" ^rt> ^r 

3fk ^^T T, =T TT tft ^tal % «TTTt9TT ^T JTTT ^0° ^TTT 3TTT ^T, 
t^r TT ^f 5f> «ft 9>ff % STtTTSTT ^T JTTT 4-1*° ^ ^^o 
^TTT I T^ T 3TTT ^ 3T?T^T ^ 3TTT f^T ^«TT^ f^vT 3rq?ff % |, ^rtwi? 
swt^TRT TTTTT^ !FTf%^T^ ^TTT cT«ft ^tcTT | SRT 3fh ^^Wf f^T 3nT?f* 



3r srtr ^rcr-^rm % f5rcMT arnt *tt tt^ ^t ^cPTT ^srer 
^ptrt *T qt# *tt sttt $t i 

^t?rf <TRff f^q- aftT ^m^— - 

3^ffmt^>T^t *%: *it*WT3Tcr 3imct II 3 II 
fesfmq% ^Tcits^T STTWTWET^STcT: I 

^cTTTTcT: sif^s5r ^twt^ u*n 
« ^Bsit srensg: *ftff?cTTS*t n^sr: i 
*T*ffaG2f*t tts: wtttwi: sranrct 

; ' : ' 1 Spj^ — (^) sfrTf-cT-^TT^T-^f^ 3fft ^TT f^rff 

^tmr* % aiTT ^rt sftsr *r sct^ srt^r ^ *T 5r33tl?TcT 

^TT % f^ 3T^W qj?T ^cT^T 3RcTT | I 3TTT *i?t 

grtt%m ^TTPT §tcft I cR - ^ TTcT MIT ^t ^R^R TW TRcTT | I ^ 
*Hfi i mff 3TTT #?jfcT ^ct | I (*) ^ TTcT <T 3" ^TWT, ?f5T HRtT^T^TT, m*T 
SteimT, T^MT, ^TW^T 3T^*T 3MT 3TTT vpf^»T | tfU «rR-TTT 

^T^t ^tcTT | I 

t>*rFr m^T — <cftT **fta?f *r sptt TTcit ^t ?r? t *tjt*r f^r 
^hrt »m | tt^ cft sft ^T^r % 3r5®-3r5# T^PTt f *(t ^r^t ^ ^|cr 

^t | l ^J^t 5TT?cT % ^Tt i^rini % S^TCTt ^t ?T|f ^ Tfcft l ^t, gsRTcTT 

% 'srtw t tft' 3 W^t f^mc anrw ^ctt | i ^rcr wi^ Tfcn | % ^t- 

t%3T?cT % *r|TTTcff ^T f<PfR <Ef<TcT ^TtfcT^T <?ft*T srp TTTcT | I 

''" 5TcftTTcT 3TTT «T^t% TT*T % *TtT tft ftcT | I T?£r ^t sW tfs*TT Svs 
3ftt f^ ^t ^ | I ^cTtTTcT srtT ^T ^n^rgr oOcTTTTcT TTTRT TTcT 

$5 *ft I T^5=5 #^ct JTtT ^>T ^^?Er ^ *TTT % TTcT % ^T 3TT??r 
T^T ^tTT 3T5T ^cT-MTcT arf^ft T5Tc? % 3nfe ^«TR ^ «TT I 

3ff T # 5n"f?cT T?SF f^T?^T ^T?ff ^tT^— 

w**W**^cis*^T^f«rciwt: 1 

* % sta w& tftx ^t^tt ^t^t^t *f" 5TTpfcr: tts | i 



3TT^K — (%) fesnFTTfar^R if ^^n^rt §f ftt% srt 
^^rJTnr stt^t ?T^f>^T ¥t ftt% sr stt% |^ *q*s ^ srt m\*< 
apRt ?r fa*n% 3ttt ^ sn^tsr *<tg£ ^ 3^ r*?zm % ntirrot if ^ftf 1 
3PTSTt?r-*r>fKr ^ 3ffc ^jtT sr^t^ *tt*r ^ 3fk ^TTir^r ^PsTTT % srtitOT* 
^t ^ftf srsr <i ^ TTf?r srr ^ TTprr |t ^ stm" sfr vfz srnf% 

f^5f]7T-^rjar — ^t^ ^t^ % t%qr fr srte ^srm sFTt?cr ^sr 
^ptr ^tctt |, m*r;r sttt ^rnr?r ^«tt % *ftTt$r src^ ^t 3tt5T5iptktt | 
?mt%cT ^ *f sr^tnr ^ftf% ^ fafsr srcMwt *mt | 1 

I ?r Ttf% *r sKr^r-sn^ ^r srr *nT*r 3Tri*rT ^ ^tm ^sfff¥ *fswt ^t 
tott sPTf'cr?tT *r fasr 1 1 ^r f^rsr ^t 3ftT srrt" f*ra" <j^o % stt ^t sctstt 
^t *r*rt 1 1 

^ STT^T ft> TRT-^TM *ffa »T5TT ! zrj 3TT%3TWT |— 
3i«ft3iq5n^??t: sETfofawqtf*fcn 1 

sm %^imRT *n*t |»h<?^t * 1 
TCTOt^ Wt: SKTf5af«i«q|«%%5ei(% nmi 

— (\9) srtr ^srm ^t *<re sFTfcr ^tr^ % ms it^ 

^RT ^T^ % ^sTJTT *T*fcT-*fqTcT *t fa<TiT <T<? if | ^TT ?T?T <R I art^T 

^snrr fsro*r if ft artT f*r*?t ^^T-^t^r sFrfcr sprt^ ^re sf>rr>cr ^ 

# sTTT^cT *T 3TfĕT^ cft ^PTSTTT ^t^ f^7 TO^m 5ftcT im |, (=;) 

3tt^ ?rf^ ^rtr ^t cft mrfr?TT fr "ttcT^r sn^m^T 1 1 qr?§ ^r^ ^m 
^tt? if ^t €t w^t ^tjt ^nrsPTT ^rf^ 3T«rf^ % # 57^ 

sFTt% ^4 ^Pt sFTf% 3TfgRT ^t 5t tHT^RT ^T^ f% gTcT^T^T 3TT^^TT | 

3ftT ^«r ^t at snrsRT ^rf^r % q*T^T?r ^tcT ittt | i jt^ ^»tt % t%#r 

^TT 9TT % TRR»t sFTf-rT qnr ^t 3ft^ ^TZT?TT qi cft 3?TT % f^TmT ^ fa<T*TT'J % 

rn^ ^f ^rt f s ^t^t i?tt | *tjt<T5 % srrt Jf ^TST^r ^rt^- 3ft^ ^tt? % 
rn^ % 3fr ^r^T it^t I ^ ^itt^ % m^: ^r ^rf^ 1 

f^5fR-^T^T — 3rt^r 3ttT 5^7? 3t«rt f^q-q- srtT wr? ^t 
Trq"sarf^R yss ^ ^r^st ^ ff 1 1 ^^-^tttcT § 

^TT^R" f^| *TT ^irw^ f^| cT^ 5T«£TTT ^t^T^TR^T ff7| W S^TRT 



f^ ^ ts, 9T^ *ftrt *rm *tt ^ ^rW 

t* sftx stoiit ft^ % stsrt spctrt <r> ts | i snnr srte 
*t ftro *tt 3far t* srtr feftir <rm t* *t ^t ts tt gnr ts 
wr 1 1 

if w$ 7$tt 3* «idtam «tt *^fir % ftrx5 tf 5FTT5?rrc <? * *tt ^t* $ 

, ^ «t I ftr 3* m *t *rfer ftrr ts * 
7 ^ft | artr * toRt ^<ft 1 1 *rftm ^ TOrtftvr <w * 
w ts * *ferr t ^s*t ^ I ^ ^ * x ^ 

1 1 wftm v% ¥r ttcH^ *t *t vm f*sm ^t | mw 
iift tf «nt% ^ tf tr *rfe* t cft ^sptt *t sFit% aftr 
*5<rt srrant art^ ^t ?j?Tfcr ^rt *trm\ 1 ^rt>nr ^nff ^t srrt^T %w 

% %t *PRT*T ^t =ffft | 3fa «TT?nrT?T ^ TTT | I ft*S *ft- 

^ST^TT tf ?rtf% ^ ^t 9FTt% *T $t cft ^STT tf ^TT^T *f^t %~ 
^RT ^ *TT* 3TT^ TOT | *ftif *t *Tfcr STTR ^Tt STTT <mt T^FT 

&n 1 rtt «w ^snrr iRmf * ^ ft**r <wf * ^tt 1 
sutt S ^^tt *t wrf% ^^ft artr ^ ^t ^ T|*ft 1 nfe 

srtsr^ | cft ^f-^r *t inf^ % to^t ^ wnrnt srt^ qr?rw 
tr^ \ % Pr^n^r f q: ^nw % stt^tt i ^s^ttt^t ^tjt ft ^rt 

TT?T^>T^r ^tcTT f 3TT ^T^TSRT ^Tt^ I 

3TT5t *FTt* % ^TTTra ^T?TT T^T | f^ ^ ft«t<T % ^Sirf»TT% 

^ sPTfcr srmt ^t cfr cRTT ^tt^ twr Ir f«r^ Gjw * 
wpit ^mr ^rtf^ irt\'W ?PTf^ srtr urr ^t f?sn t>^r | ^ft tft£ ^t ^ ^r|f 

TOIW 5TT ?T^cTT % ^^Tt>T Tft | HT ^ ^t | I ^tt ^TT 

sTT^t sfk qt# <£t 5PTf^r ^tt^ ^r ^t *FT*r i 
% g^r ^Tt^r^rr f?T^ ^w— 

^ t^d^ fe5uzns^q^l[ qrs6Tf^q4t3^ i 

d^W^cR^g 3T «t^lj inftf«T WtcTnt 

^ttsii ?i»3T? i?t ^t^ »ifeiaTf?a^ i 
■a^^icm fci TRt t>i«cnf« ^niw»^^ 11 V u 

**r?r«sf*$*if3 TOWPat ^ fnrt: 11 U 11 



MlclllH*K 



V9o\> 



^PpT? — (£) 3ftT ^SITT *f>t 5FTfcF?4T ^pt t%**TT & T/TT 3>T% 
7TT Slfci«<ii % *TTT ^TT ^TTt^ I WTSEnit % EPJ 3^ 3RTT 

f^.^^^^T^arm^^m%^it^^w- 

^ 3TT% ^T^TT 3fk ( ^ o ) ^ TRT^HRT ^TrT ^ ^t ctt SST 3RTT TT 
53% 3(Tt ^TTT % STtTTST ?T *T£T ^ I 3RTT TT STTET 
TSTWt ^TtTT TT ^TTPTT ^TPT fe ^TT 3?t T% ?T T/*TT *FT% 
f%sr # ^?qt% *t *TTT ^TT ^Tt^tr | 3ft STTSST 3TTT ^T ^T % TtTTT *t 
3*ft cTT^ 5ft?^T TT sRrPTT TTT^ ^sTTT T sft?T TT *T£TTT | I (<n> 
^ft snPTT 3*T 3RTC *TT ^3% 3|t£ ^t *FsTTTcT wti^ TTg # T% ^ *J*TT 
*PT% ^?sT 1T% & *TTT ^FT 5ft ^ts^ 3TTT 3T TTf % ^T>lt9r % sFT T 

$&r< % smt^ qfer ^sttt if srtt 3ftf t ^t cft tt§ t" tsrt ^tt^t 3ftr 

^PTT | cft 5ftf?TT ^TtfCT t ^T ?f^Rt % 5TR 3TTT WRT ¥t 
sPT^T t%T ^rmt ^TTf|rr | «jtrt STTR * $ cft PriT ?^Wt f 

TcTsrret TTt t%TT ^T?ft =TTf^rr j jr^ 3RT^nr (Method of approxim- 
ation) <T5T cHr* ^T*T ^Tt^r 3rT cffi ^ 3ftT =T?STT *PT ?FTT% STR T ^t 

^H-^TT^ — tfr#' Tn?fta» % g^M t 3tt ritt sctstttt tjtt | ^ 

?TOTfff^TT % ^ft^7 ff «rcn?TTT TT tT*PT ^T TT<rftT | (T«S V 
^) I T§t 9PTf%^qT, t%^iTT 3TTT TTT sPTt^eTHTT T TtTTCT «TRT ^t TtfcT 
| I ^ Ttfo % sft 3TT^»H ^ 5o 3fifT %* ^>T ^TTT i ^RT 3rf^? 

5TR^ ^t 3TH^«hd! lt> | ^ % ^t ?ft 2T^T ^^TT | f% HT 

wr? ^^mr % ^t srtT ^srm f^Rt ^t | i sptt% fw ^t% o% 

^^^f^^TT^t^|^%fMr5:3T^^ | ^/^t9lt^T5ft 
3RTT ^tm gcRT ?t ^JITT TTcRTT^ I STnt ETT TT^ ^TT I ^ TT^T^T 
STT^^TT | cft H% 3T?cR ^JTT % KTTTtST Jf 5ft^TT ^T%cr ^ft% ^r «'PT 

^?jtt ^rt ^t 3tit ^rmr srtr «rfsr TTcT^r ^t?r ^t | cft ^ 

3RTT % *ftTT9T ^ ^TOTT ^T^ ^jftf^ ^ttt |^ TTcT^TW % *m 

^J^TT ^cRT ^t qt# T|*TT I TT^ ^ «ft lcT% f^ T f^ ^HT 

^t?TT i ^rt%^ qrcT$T*r ^t ^t ^t ^tpt *ft ^t^: ^ttt ^n^^ 
1 1 t%q ar^TTcr ?t «n*r ^rt ^tP^it f^» ^r^ ^t tt%^r 

Tt% ^cRt | cft ^t ^t ^t%^ f cRt | Wt>R 5R ^TT # 
Tt% ^T 3PrTT % STR ^tt cR Tt% ^TT ^TTt 3pqtcT^ ^P? 



5f?nP Tt% : ^ 3FcR :: f f5w : ^T 3t?cR l w sppr aft aiitR 3TT% 
^ % Vfom % *ftf JTT ^Tt^ qfe ^r^j 3^ ^ ^ ^ 

^ ^TTT 1 ^ sppR ^TcT^TW Sf ^ 3fk ^sT*TT % *ftTt*T 

|t 5TT^ t 3ff*T PFC ^T 3TTT ^J»TT ^t ^2: sPT^cT ^TT^t ^TTT^t I 
^JTT 5Ft sfTffcT ^TT^- % farr mx 3TT3WJ7 | 

5ft ^S-iTT % TRT TJ|> ?TT %^ TT 3TcRforcT | 3TTT ^cPTt *T * ^TTcT *ft 
^spt^ *t 3Tq?TT **TR ^ST ^ITT ?sfarr ^ft ST^R 3T«jqTcT % TT§ ^T *ft 
<TfT3cfa «TTT %*T ^Tf^ i «TT^ W qfWhr ^T STOT TTg if fa*ft*T flftr 
% ^RTT ^ q STsrt^ 3T3T ^TT 3TR ^T if ^tf?TT ^t cft ^ SHIPTT ^Tt^ 
STTT ^RT §t cft ^rt^TT ^rt^ Wft% TT§ ^t qfcT ^fft ^cTt | I ^ 

^tt% if ^s-wt ^tt *r^R qrr% w& 5(7rf?cr stt strt cT^ ^ qf TT f% t$ 
^t sftt% sr^ ^ tirsr 1 1 ^ ^rf%fff ^ ^ ^ ^cr^mTt mrt 

TtfcT ^ft fqR §|TR 3TTT cT«T cTO §^TT# cTC> 5>ff *t 5FTf% ^TTTT T ^t 
-^TS l Wt ^Tt 3T?Tf *^ct | t5RR?t qt# *f 5RTf ft ^ | I 

Wftf *f ^TT^ T*T fr*T*T spt ScPTt ^T^TT <T*rt>T | i *ST f¥T 
%*T?T fcTCT ^t ^?TT | ff7 ^ ^ §fire TT qT^M 5T^-5T^ 
5fT5T mm I Vff% ^TT ^Tt TfcT ScRt TOT ?fft | ^ft ^-%5T7cT 
t ^cRTRt mt | I f^^T ^5 *«TH 5TFT% % t>T^ ^f «>^>R ^ qf ct | 

T^^t ^f ^arrsnrR Jf srs^t cR^ *Ft T^tt 1 1 w?rf^ *rfe qrcr^T^r ^tt 

St^r-5t^ fw qR?TT ^t cft STT^^^IT M ?T ft ^TW ^TT ^TT^r f^% f>r^ 
3TT§t%sf> feFcT % 3TTETR TT ^TR^t 3rTfe ckR ^R?ft ^Tf^ I 

^ ??ft^ % strtst Jf ^cFrixrT tjtt | fe ^f sftT % ^ftnt?ff 
^ sfcR m 3rtt % ^t 5ftf?rr ?tt tott i jt^r^Rt ^ f^r^r 
I ft» srrsrT ci^ ^tjtt ^tt^t ^ spcTt 3rfĕRr ^t i ^ tttt ?f cft ^tf ^ 

-!Tff TfcTT, %^?T f ® STSTcTT 3TT 3TTcft | i?*fffar cft ^ | fr 3T^T|7c^lf 

^ ^ ^TTir 5THT ^rm fsr?r ^ff ^ft sttttjct ^titr ^tcft 1 1 

-<TTcT^M 3T#TTf^ ^ T^^T W[ qt§— 

^r?cirtf?mr% iTcfts«i artsr^rmttlTct fa4t i 

^t%5^f3I^T?ncit ^Trfk cTT^TTfe%stg% H?3H 

stjt^K"— ^f artT ¥t ^Tt^cnrt ^r^ ^tcrt | cr^rt 

"^ncT^T^r ^tcTT | I ?fft' 75ftsp % 3T3*TR ^\^J |3TT TTcT^T^T^ ^3 ^ITT ^PT 



tott % trkm *r w ^t cft ^ptsttt ^tt t>> to^tw anhrtsr % ^ ^t 
l^r | 3ttt srf^> cft sptstjtt ^rr^tr % trt^ anhrRr % *rre ^itt i 
ftHR-^n«r— TOiTT *PT %ft*Tt?T *r£<r ^tt t^tt I ^TtWrr ^ 

«TT^Tto ^sPTT ^T Wtltsn" arsM^tw^ ^sTJTT % ^tTT?T % 
W ^t 5ft t>?^T | T% TT^T^T 3T^TTt% *t <T^T |> ^TT | 3fk 3TfepfJ | cft 
3TSm% % ĕfT<? ^TTT i 

f^<tfm^T5Ti5t:gjftfg^^f^fccTf;T: I 

qfcz sm^^^HTcaT: qTcWT?FH *tfe*lT: u ^ 1 1 

f?R*r % f?Tt>SRT fr*TT §3TT <TTcT^Tf*rsp ^-*ftqw 
3fk f<FT % amTt^TTtTO ^^TtTTW % 3ftK ^"t ^T3ff 4 fw^ 

?tt3 *r 3<jtt srh: tt^hw ^t araTTf^rrf5R> -^a n R r *r wtt %?t ^r 3ft 

«Tfs£T 3TT%*ft 3cpft ^t *Tft T^T JTT <ft# <TTcPT>T?T §3TT | *IT ft*TT I 

«TTcT$Tf<?rc> ^jtjtt 3mxTf^^nt%^ ^s-jtt % 
^rmt* % 3fcrr % *rm*r ^T*tt fa ticPPt^pp ^srm 3TOTTt%^fsrc? 

*FsT*TT & focPTT T^T *TT <TT§ «TT I fl>T T^T^RT ^rt^ ff> 3mTf%- 

«rnfrpp ^sttt «fV ^t^t *rfcT %o ^t *f ^tcrt | cfr ^ 3f^R twft qfr if; 

f 3TT ^tTT I ^PTT ft 3n?t *TT <ft# «TTcT^TST ^TT ^TT^ti I 

*rfe 3T 3fk =^3- ^t »t*ht 3TT§t>^ %£r?cr stct 5Tf cr ^t ^ft 
cfr *ft s*r frj**T sr ^rt ttct^t^ 3ti%*tt ^ *m ^rr ^fff^ «TRrarriw tjftt 
^|cT §tcft | stVt ^sptt ^t ^r>^r irfcT ^cRt srto | f^T jtt> 

3TSTTf^»Tf^T TfcT TTcRITt>R» ^IT?T t%*TT ^?TT % t 
^HRTT T^TT | cft ^TcTT ?T^f 3n ?T^cft ^ffr% qt> TTcT^TW 3T^ 3Tg^Tt% 

^tw £rp 3fcK | cfr ?st ^^r^t ^mn ff»ft ^f?rt; 

%Tt ?T*T5T ^f 3T^T ft*TT fe ^^T % 3ft TTcRTRT sn% ^ ^tir ?E 

^t «rft an^t sftT Tt^ tfr M-st*iRf4t ^r ^tt f?PTT ^tft i 

tow % srnjw srte ^rm^ ^t ^tfptt— - 

cnrt^R^^^iTCci t??ica^ fnf^<+»ifi+^ 1 1 *i « u 
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STJ^R—C*!») ^ sfK ^f4*«f % *rr?rf 5ftf^T arrm n^: 

$fk %<> * 5WT ^ #ff *t ntW % 3ff?rT *r *ttt *t % cfr ^tsy 
fwtw *ret ^tcTr 1 1 (u) W^t ^s: TTer^r % ^rr qrer ^pt ts^t^t ^tt 

| STJT ^^)^ 3mrr | 3*ft *T*m TO^TM ^T 3TTT^T ^tcTT | 3fK ^TT^ 
% 5ft W 3T3T | ^tt TTTO5T ^T ST^cT ^tcTT | I 

f^iT?r-^T^r— f>«rcgsj 3i> ttwtt ^«^«rTpBRjn: ^5 «^- 
Aso 5fr <*t *rot I ^t ^ *rt *rw5rft ^Tt^[ ! ^5 * 

■% » ^tt im i 1 wnf ^ <t> ^ «nri ^ srtT srs-tW* 

^T — TT 

% *TTT *T 3TWT V3 foTT <ft t^RJT^ ^t 5TPTTT fa*T ^TT^ 

**T f5RW <ivf JRTT* *f SJcTSTTCT *TOT | » «W* ^ *f t^TcW *T 3TTW 

sfk srcrt ctt^ ^rnr sttcTt | fa*r cr^ ^ ^t *w sttt: *ftsr*r?r 

3TPTT «TRTT | I 

¥t a?rfor ^th srcTt I ^ fr trrto- ^t anr^r ^rr | 
wf «M fwf % %^sff ^t sFTfar ^nT^t | ^r *pt*t ttct *t *ts*t- 

w^|t5Rr%5fH%^tftt% ^ *?rt*f crc? ^rrctTOt | sjhtsre 
<ftff 6r«rf % ^ fo?rTTf ^t surt^ tft smT ^t srrat | ^r wr 

MIWM «PT 3FcT gtcTT | I 

■ hicwm ^t srwr 3fk ^ne% ^rt^r 

srswr^wwrc: *r**if§ nf$a: in^il 

srj^r? — (*^) ^ttott^t %3rR«T^aRT mtw ^w* 
MsH^icr, srk sr^ pn 1 1 ^ ^«t ott! % t?rfer 1 1 

(<l*) ^K^^T ^ % f^ft ft*5 ^ sPTt>cT ^t>^ % Wt tV| ^t 



1FTf% % ^tcft | cRT cTfI 3«r ^»tff spl TTO spT%^T% W «TTcT «Ft ft*rt% 

T$cft | I (<ts) ^TST * ?^T, STC, «TTS, STcT, ^t* 3TTt% *nff fr 

^M^ci gwr snc?r ijtcTT | srk w ^tst % ?tr ?r **ft y<T ^rr 1 1 

m 3rf? ^nr are# *rar# stt% |#%£r «rrcT^Tsr if *ft ^ ^nr sps# srcrar^ 
1 3ftT tsrer sr^r^: gfcf-f%cTRfrr *f ^^rr^r tt *fcr *r xft«ff if %v 
^ wzw *rfarcT I srst sr^rc ir^t *ft i «r^ *«rtt%qt ?ftir ^ ^r 
"■H^wwlr ^>t fa*rrc ^tt ^rrccT |, ^ ^rt%q fr ^r# twjtt sttjT 

f*T5Rff % ansm <TC cft SRP^ §t | I ^ftt%^ «T^ff *f ^spt ^ff 

% sreraT ?^ft | i f^?| fwf%3TT5ro % trcr-<r^Tir if *rt ^t x& ^«r*? 

^?f *rTC% ^ff t%*IT ^TRTT | wPt ^ET% ^^fff ^t JTTfa*P-<T^T*T ^t H^RTT 
«TTcTOTST ^T «rRTT 3fT ^TW ^tcTT | *pfffi» affa STcff if cTT *T 3lfa«fr' 
<TW % ^TcTT %ct ^t | I <M W«ft? "tft 3ft%H 5TRT t%W*5 5TfcT 

1 1 ^ ^ ^rm^TT | f¥ w^r^r % wm^ % %ft ^ ^terr 1 3r«rf^ 

TT^TUM ^T ITR STT^ ^5TT *ft $W *PFT | «ff gnrt tiw | gff 

, ^PSTT fciTTt% ^t ^«TT 5fa-3tf> ^§c*TcTT $ ^t 3ft^ 
ftn£PrT «PT TS^-TTOT T*TH #5TfT%^ "€tt% fspiTf WT^ I %^$T srHt*T 

ftr5T?cff *t ^t *nr f ® ^tittt artr ^rt ^otto % ar^^rR ^rwtg^r t 
^pt^tt cpstt tsnto ftt% f^rfer ?thiptt ^P^hI ?r|f | sjtr t 

STT^T «ifir%(|Nllff «pf T5r% % |t 3T|f ?r 1 1 

M%^r rWT qra: ?m«THi<it f<iqif^ u u n 

3FT^T5 - f^l^ W % f%^ 3r«rfg[ ^TcT ^PTTcT HT ^TRT 

% "TT^r ^t ^ht ^t 5Frf%irf ^htpt ^t€t | ^t srrt fft% 1 1 ^r% 
f^rftcT t9tt 1 3r«Tf%; ^rr^ ^ *tt ^rm t%?| % *r<frr ^r stwr 

^tcTTj i 

f^?TR-WT 3ffT ^HT 2TT ^PTRT % <TT?T 

| cT? vrft arTTPcT^ ^t Tf% ^ ^ %t€t | i ^rf%q ^ ^jitt 
f«ri^ w % sr%w ^tcTT | 3ftT 1$ sttt cT^ #ff .^t sPrf%nrf ^tpt 
^tctt | i sh% ^t^- srsr ^srrr wr^r Tf% ^r ^rth ft ^rrcTT | cw ?ft 
W^t ^rr>r ^r ,^t w»rffcT % g^rir ^t srTcft 1 1 f ?r st^t^ 5prf%r-?rn^r ?t 
q? jt ?t t%T % ^hr $ t ^t 1 1 «rc^ ^ 3ftr ^stht 



r^^lrT % ^tTT ^T cHT 3PTTT*TT ?PT %m ftTT 3ftT T**ft 39TT if «TRT- 
EfTM T^f JTTTT ^TRTT ^ST f% T^T 3TTT ^ l^TT^ *T t%£ ^tcTT | l ^TT^ 
3TTT Tf<TT | fc %<T5T Tf[ TTSmcTT TcTSTTT % t%TT, 9^"t^ feTT TTT | 
t% ?frrf^T-^"T^T *t TR £r STspcTT |, 3t $ TT^ f^ % apcTT.TT I 

vts§ Tfe sttt ^4 2tt *rmT tot fr?§3ff % snrtT fr cft w^t 

sPTt^T TTT sf>rt% % TT^ T^ft | I Tfe *PTT ^sTTT 3?T *?Tf% 9TC ^V 
f<?JfTT tVT ft% % ^TT^T spiT ff tft ^Tf% TT*T T§f ft *TW Sjtr T 
TT 3TcftTRT ^T ^t *TTTT ^TT *P*>5TT | I 

=ft^TT SRHT sq#mT 3TT?T% ^t Ttfa— 

5»*«f H<cT3*TT?cTTS?Tt 3TcftTTcl: ^ctttR»: IRolt 

ar^srrc— ^rrr % ^rtTntr Tt srt*^* ^rr tttt stK 

|^pt c;oo > t *TTT ^ % I Tfc *fi®t ^ % 3RT if ^t 3ptfcT, ^ % t%^ ^t 
;ft rft^T STcTTTTcT ^tcTT | I 

t>frjJT ^tt^t— s7^Tfererrc % ^rt^ w% fT^**rTfe w Ttrf % 

3TTTT *t frt% £ §f | I ^ <\* Tt TTT ^cftTTcT TcTWTTT TTT | ( &t 
$5* W ) t tft % 5THT ^t ftfcT T^T tft ^TTTT T*t | I T^ **fort?, 
itrjtt ^t ^TTT t> ^ artoR T ^-^T & SWT t** ^TTTcff 
^ ^ |^|f % ^r^^r sucTTTRT TTT* TtT ?ft fTcTT | I STT <P# T T^T 
5fT *TWT | fif ^T ^TtT T9t% ¥t ^ft %fcT TTT^ T^TTTcT % ^TTTT ^RTTT 

^rt^tT i 

IT^T ^ ^RT STTT $t ^t | I 3TTT #9% TTTT «Pt T<TTT 

3$ 3ftT ^TT % TTTTT ^tTT^TT ^t ^Tcft | TT^ T^TTTcff ^Pt TTTT 

grrr «TtTt^ri *tf wrtlt 1 1 ^rt^ t^t ^ snrr ^rr>Tci ^tt | fr ^o^f 

^ ^ sft fTT*T t>TT TTT | ^ ^TTT «ftTt5TT ^T STTT ^TTT ?tif%$ TT 

tIrtt i tot 5nrnt9m ?f^ st^r t cft amt* *fc^*itata ^ttt 

^TtTtW ^t TTTT ^TT ^t ^cTWTTT TTT | STTt ^ ^T STT^RT To TTSTT 
3Ttf|cr 3ftT To HHKW T fST^t T fWT | I TT^ ^TTt ^ITTTTT^ * 
jftfTT TWT Ht^T ^ <ptf ^ T|f *T | I W *™ TfcTT | ftr T? ^TTcT 
f>i5frPfTTft TtTf ^T ^t 3TcftTTcf |, ^t f^T T§f | I ^T%tt f^RT 

zftTf ^t TTTT ^Tt | 3*ft 5T^R W ^ft¥ t W5TTT |q STtltTTcT f?t 



wi ^rrt^ 3T«rf^ far*r*r *rt*rf *ff *r ^t *i*ptt ^fr *rrf^ gr*rr 
^spt srerrtsrcrr % 3nRt9r^f?^r tft<rmf *t ^tt ^Tffq i *tfh irtirrcr 

Sf <^ 3Tf^T 3TT* | I ^ t% *ft STcttaTcT *TT ^T«T 3TT^1TT 

^ tW^Tf? *rtiff % °^RftTTgr s^t & *rt fa^"tTT t s*r 5R>rc.**$ 
*tm sf ^rc-^rc s^ertTTcT srte # srfcr ^T*ff ^t ^^ptt ^T?ft qri*fr sfr Tpsrerrc. 

cT^-?T^ft St *ft 3T5f^?T 5TH Tf rft | I 

3TT9%crT, ^sst 3fk % ^f3r =*T^r ^rareRrt?* 

I srh; smte^r srcraf ttt, ^r, sfft; srr?^ % sttit *tstct 
^rnr 1 1 

fWR-m^T— g^T-f^TfTirfw ?r«rT 3RT y-r^i $f ^rtt' 
f^ 5Rtr % | i ?rsTW-sf % *rr *fsra if ^rt *rar?r itctt | tsrir ^tstt- 

TWcT: ^T 3|T<TT I % ^r Jf |f I I ^ 3T^fT TRcT | I ^T fel % 

^st f^r ^ ir^tcr *tt *rcffV ^r fax sttctt | ersr ^r9nt% % f?rtr 

fa$PT SRTR ^ft q^TT ^t 3TT5f> I I *T§f ^T^tcT ^t ^f 3PT T?ft ^TT 

«TScTT 1 1% ^IT 3T^T TI5r q$wraf ^T ^tcTT | *T^t *TSTcT ^T *ft ^tcTT | %T 

% 3T»i$r ^rt^ %sppt 1 1 «RffOTf ^Wt, arrssrt", sfhc sttk^ tttW 
% 3ffcT*r wr 1 3ftr *t3Tct qMf, ?rff 3ffc q^ft tttsptt' % 3trt*r> *tw | r 

^Uat^TcT^T ST>T 

3HT^K — cftnf sJTcTTTTcT, cM it^tcT 3TTT fTSST^?ftERf ^cT ^'^T 

^teft | wfr^ ^ ^*r^nff ^r ^tsra | snsrtg; % cra- ^"tt ?r^ 

^TT ^TTT^ I 

f%?TT^T-%TT^T — W ^rt^ t #?TcT 5«Tcftq-TcT ^t H|t | 

cr# w^ft srte q|?r % ?5ft^f % ^TTT ^cTT | f^> t^f% ^> ^rlf ^t^T^r 
I l shrmff % §QT ^t f^T «f> I I ' 

^af*r?^?m5f f*T?q^fr^s?f?r u^^u 



apjsrTC — *r% Tfor areiRT ^t^tr 3fk wfr%- 
^nrnr w «pjr, arar Mh: w ^rm ^rr | ? 

ft5TR-WT^T — ^rf'9T T^T % TJTNR % fa*T 3Rftfafe3TR 4t ^«rr 
«T^T 3T%^R *f 3TR^T *ft ^*PPT 3fcT H^t f 3TT I TT ^TJTT^ * *t 

stft for ^et^ ^rf 3TPt ^ snarPTt" ir" ^t»ft i wt>P5 ^ <sfr f$ 

sp^T *PTT | 3% $T-t%3F?T ^dST ^ | t f 3% 3TFt <ft?T aTSTTT t 
^it 3tTW ^ | I 3R S&T *T$ 3RP-TT fo *T^TTrat *flt 

am^rr ^t ^rnft | w t^M ^t w^r ^"r i 

<T^FFff % ^IMId 5 ^ spT ^T^ra" Pt^TC* ^T^— f>^*WTfe 
^ qrn¥ ^t TTTT T^mfft 3T^T ^C^ft | I S^Pt 3TFT% ¥t ftt% *T5£T- 
ter^R % W # *?rta ^ S<P?TTtft T*ft | sfT ^ |— ff 3fk ^ITT % 

«fk *tr ^t^tt sr^rart sftT ??Rft *r *ttt st i ^rt wtssr 
3tt% ssr% 5ft% fq ?frjff ^ tt^tt ^rat | 3fft srt 3w srcTt | ssr^r 
<t£th Eft*r ^t srra 1 ^taT 1 1 

^T t%2TT if ^T 3?tX ^TT % ^TtTTCT 3Tfoffft TTST^ % 3TTT> % 

sttt ^t^ I 3fk *rs|TTrat ^t t*rt % f?rq wRTt^rt ^t ttt ^^-snrra' 
& ^t srnft 1 1 *rf<? *pff % t>riT *ftit9ff ^t *ttt *TCra-*rTra *r ^tcrt ?ft 

JTfTTTcff *FT SPTO ^rRTT *Tf T ^TT ^TT a-*fffr f^?T ^T*T^T <tvf" *ft*T ^TW ^T 

smrr srtacn ^sr ^tt % «ftnmt ^pt 5ftf snr 

^t^rr 3tr ojrdtTTcT ^m^ TT?r^T?r ^>t *ts*t ^tt | sftT fsRT f^i% 
jft*r ^r sr^r ^mt g^t wr t^t% Tr^r^ tm ^t ^re^^r ^t^r i tt?5 ^ra" 
^gt ?rff 1 1 5*rfacr ^Jf «ftfr ^tt *f*^rc ^k^tt tItt i ^t-troT^ % 

3T3TTT 3rf^fft ^TT 3TTr?-f^| 3Tiar^ ^T^T | % %sr-5TTT-t%S ^TcT 
^TTcT tV| 3T5T VX ^T % ^PTTT Tf"^T | I ^ft 3RTT ?Ft 3T5T?mr 

1 1 *rfe sfh: ^jtt % ^rtit^T fffi cft ^nff ^t ^ftf 

vk sf?r ep^rr artsr^ ^tcrr | i s^trt % t%^ ^stt % ?rnR 

^ftTT?ff T»T *3frf ^t;o 3f?r ft^T |, 1=;o 3f?ff — 3T>T ^5TT=3 

3T9T ^o ^r=^ov9o ^rarr i ^ srtort % 3rr1%-t>^ % «t^t- 
TT^rf^ «fk =^rr % ^rt^ ^>r srt? 1 1 w^Pt ^wi % srrr 
t o ^rfssr sfh ^o ^^rr 1 1 <j o % t%s ^raT | fr ^dlmd 

apr^T "T T3 JTtT ^TT | 3fk f fe ?ftT ^T 3TTW |3TT T^TT | I ^T- 



TrcTTTSNTn; 



t5P3[ WT § STcTT^TcT ^JT^T ^T TT^T % t%tr ^ gjpj 

ttt ^t am**r ^tcrr | ^ft *tjpt % ^pstt ^re sptt% ^th^t 
«icOmict 3>T?r ?Ft g;$JT *p»ht ^T?t> ^TTt^tr I 

l«rfcrJTm MlcT+ - l*T ^T t?TCspT % frpr V* 3TW ^o ^TT 
3f% St ^FTT 'srTt^ir | ^TT ^PT^ §PT 3TPTT 3°|V 3T5T ^o <p5TT=°ic;^o 
^TT I ^Emft ^ool *TTT 1% <TT ^3 ?rf5£F 3TTT ^tt gtT ; fgRT% 
^tcTT | fa> t^fcT TTT^ <TTcPFT<T Sf ^ T? TTT 3T*T 5ftcTT T^cTT | 3TTT 
STT ^TT *ft 3TTSTT sftcT ^PT TpTT | I ^TT%TT *q*r ^T *T t^t% 
TTcT *TPT % 3UET WTT ^tcTT | I ^TT%tT ^ir ipijsn' ejj^ % 

tenr, i ^rr mv % g^r, sttt ^*tt ark *qwTfer «tt^ptt ^tt^ i ?*t% f%ir 

^PT, T^sPTT 3TT7: 7Tf % FT^ *ft*TP?T, ^PT 3?t sTnf?cT, =eF5T*TT ^t !T5T*T*rrf>cT 
3TTT 9TT ^R^T SSPPT =R% ^STT *frt ^T^ sTTPcT ^PPTT ^Tt^ 

tsRPSt TtfcT ^T^TfST^R £o l^oo Jf SrcT*rpft *pft | I ^tiw* 35T^T 

% *r sttctt % stcptpt stt^t^tt ^trt Tf cft i %^r 

t^PTPTT TTT^cT ?ftTT fa> ^T-^SRT % ST^^ *t ^TTTctt % *PPT ^t T^T^TT 

wvn t cfr grrTT ft- 1 srtr t ^5 fp an^tr^ ftt% *r stit gtr s*jrrff 

T| TTcT ^cTTT#3> «TPTT 5TT SPPctt | I %^ TRT W *PPT °(^$ fo *PT 

*rrf^> ^t^tt TTf^ | w^nr ^ft ^t ^Rcn ^?r ^^^^ f^sfft?r 

% °*Wld4T5T TT^ T^ncT ^t I^TJTT q?t STRTT | I 

n ^=J^ % ^rre ^r q-?r 5f zftir 3f?r iv *rf ^Pt v^ ^rft 

Vo q-5T ^tcTT | 3TTT ^T% f fe *ftT ^PT «TT^^ ^tcTT | ^tRtit <{m 
m Tf «4«TM'W ^ T^TTcT f[tTT : 3TT mf%^> ^T^PT t T^ ^T 
^Tt^tT f^ cnft^f 5f t%¥ ^RHT ^ 3ftT ^t sFTfoprf TO 

ff*ft I TTt^> q^TT % 5TPT TfcTT | t% <iV ^ ^ ^rTT 

fiTf% <[* 3T9T ^V ^>5TT 3fVT f^5TT | cT«TT ^t V^ 

^wt stIt ^ TT^rr 1 1 ^t sftt?ct irt ^t snr 3rfe^ 

| WTW«t o,^ xr| if>t sirgtTTcT ^ 3TTTTT Mt ^TTT «Pt 
Tf W3TT ^t ?T^cft | *TTT%, 

3TW ^T^TT fVo 

n Tl % TWTf ^RT % ^T ^t ?PTf>cT V$ ^.*| 

^ » » <U ^ To^ 



<j * *rawrfcr tf Tt% " ^ 

n^t fr sFrfcr | ato; ^srm tft Tft | f *rf%tr ottt 
UTt^r *t Tt% *r ^ trs^r | fa * t% % «mrrRT $ strt* tf anfw 

*rTTTfTTtl ^3^¥tlFTt>cT*t TfcT AkO» ^ 

3 w fa^FFT 1 1 s*rf*n3[ ^ snr^ ^ ^t a>Tf% arsr 

SS^T^^ f^^fT=^^ 3T9T ^T ^ ^ 

fT3^T I ^ B>: ^t =EFsf sPT^T % | STtT ^-^Tf% T^t | cT«TT 
^-§FTfcT T? T^t | ^ % TTS |t f>foff *f STTf ^t 

5FTf%Tf S*TH fTTt I T^ *ITT*T % f^ ^Tt ^t 5FTfcpff % spcr: *t 

^t sFTt?cT-Tt%Tf % stctt: & wtt Itt ^rf^ i 

ajgr ^j^tt t^^TT 

^ ^ ^ W ^srr t>o 

^T # ^ sTTRr-TTcT^ ~ 

= 3VR TTTJSTT 
^^TT *iT <t *t sFTffcT TTS—m V*TT ^* < l TTW 
^ff **T f^TTq fa^T | ^Tt%^ ^T STcTC 3TTTT % fm ^> 

gft^TT ^Tt^l ^rf^^ff TtT=<H ^TT TV3 fe<TT— 

fa*HI I 

gpiT ys^ t^TW ^T 3fcTC 1 «fs T* ^tcTT | cTT $V"* far*TT *FT 

3fcTT fent STT $ ftTT I 

\9^^-^ : : : 1 ^T : 

= -— - — fW 



*»w*w ^TT I ^ TOT ?ffaf^ % ZTV* *T *t *Tf | 3ft % 

stsjt *r * 3 o fe <ft# 1 1 ^rflr<7 srrer^ % ^<tt^t% 

3T3?TR U Tf * TT<T *frt <n ^sr^ ^ ^ v ^ s^^TTW ^tw 

3T^T f*^TsM?T*r 3TR*T ffl% ^RT <ft 3*RTtTO *T*T *T 5TR*T 

*r?r anrsmnn ^tx *fcn smr cft 3tt%tt i ^ <jv# *?fter % ar^rn: ! 



^ w _ <fa *Tfpgpf w tf **rftr *t 1 rit* «rt* 
mrraff * i wftr ^ ^ftnff *t* ^ * \ 

Wt*RV*°— ^rt^ ^o-^-^TT^ 5fS|f 

^ ^3ff ^tt m rfk ^Twnri ^ 3V^— ^rta ^trtm, 

??TH , ^ftcp — a^ra^wr arh: ^ttc stsrr *t s«rt i wita 

f*r*r ^ff if *t firoffiwr. »fK <ftw wf fWt 1 1 
v — OT^t^rt amt^ *Rrrof afft *fen»r snr ^rrt%^ft ^ 

ST^t % t*T TT?T *T 9rm I **t* VL^^T3ft 3ftT 3T^f % 

^ **rnfe *t *rc* i *?ft* fffNf <rc 5f?r^t^tTT 

^t ^t^t i ^ — twt *m Srp^ *r frctft yft <rr ^ 

<rsm 1 1 t>fKr>rT *r frcrft ^ <tt *it 

^T^TSTtT \o *rft *t TRTftft | I Wtv i^o - ^ ^ tft *?T fcf 
JTT TRT *Wt 4 lTOtV S * *t ^TT afa s: .W 

ir^ *t fcr *t trt stsrt 1 1 ^ttt^t srtT ^otph % 

tVT ^ *t <T?<TT I I ^rto s^— tWt ^ tf ®t*tt fi*r 

ftWT ^ ^Wt 4 I ^ ^o-\3<\— ^RT TT W ^ ^ ^ HiT OTT C^TT 
4 ^ TSITT^ ^?TT 4 3ftT ^ «TCarot^ SHT^T ST^^RTM I TOTV 
w/f * fiWT 5f § amiT^r aff ^t OTt% aitr * 
3T^Tt% ^ Tf^ft 4 I ^ V9^— SRf ^Tl % 5RT TO^-^ #^ ^ 

^tt 4 i wtr V9v?— ^TT3ff, ft?rtf srk nyiff % tVr tt^t *t snn^ ' 

„^ vs^^— ^ * ^STT3ff 3ftT OT«l*Rf ^T I 



v9«-\35— ^r%, wrtlr, f^qfcr &n $mftoii srpet i ^ 

SfS^-^TT ^TOR | 95ft* ^T^W-^JSTT q»T 5PTTT rT«TT ^ 

^r tot* i* flfar *t ^Tt%, fttrt% f trorc arrft *mt <nerf ^ 
ftrwr tw *rar |, s*ftf%tr ^n- jttit ^tsto 1 1 *ror jt *n*r 
sT«fr^f srh amrm ^t ^$TT3ff srm^ *ft ^ | 1 

*«wt IronTmT *r: ftrcrwiro twsroT j 
t*t>inm M^rsar «^iara^rira: u^n 
^ram«$«ri» fi»sTf?r m$ *fa:i 
fj«Tqsffa ipt $*mf?T Umia^ 
%«T5TTtrr«^>iT»r5tTi?i firafrmg[ 1 

m * ?T| «rp^: w»r«i5t«n^ itYii 
Prst irr%?f mt% «rtr^^rirT 5 *tt?j^ 1 

q ^ %«r ^grrimi 
Ki4i^wiP^T»nTfiiqT t w. f3: 1 
**r" qqfii mw. ?nr§tsif fanr«ro: u^n 

.... 'iP*^T:f*^^: t -ftip:N^«r:HW| 

*tt TOt:V V% 3«nfam: 1 #/ 
t>*T?ft 3r«!WTfar: ITRTTST *fcf & n<;|| 

jjirir tgtei *Tqqnra?rT*PT 1 
arwtsr <*m<> ^t faalr ^ttraTsr iien 
*fer *^iitfta «|?arr *qsn«»t*ra*ro: 1 

T^tTcTWm* : STT| 1 1 ? o 1 1 



fT«r ^ atY* ^ *r% sr ^rr ^ ^ti (^) I 

3TTOTC <TT |, f»Rft TWT | 3TTT STTcT TTcTTSTT tf *rf* 
| | (^) ^ ST^tTT^ ^t siT^ssTT ^Tct | 3TTT Wff spt SRaTuRT |tr 
% ^TTT 3TTT f*Tct | I («) %OT3ff *ttX 3r$Cf % f^T-TTcT ^ 

3^ % >rfar ^tl 1 3ftr ^ ^t ^ (^^) 

*fr'ftaT | 1 (*l PRRf ^T foT-TTcT tnp JTRT *PT 3TTT ^jff *T ^° *fWT 

^t ^ta-T 1 1 *nr «r^ ^ ^t srcnr % ^t-ttct **ff ?rff ^1% i (^) tVr, 
*mr sft^ ita (^t) % Frr*it *ff ^ jtcT, % w ^ 
ire«r #fc ^prm | *fk ^rtt srrsrK ^t | i (^) sjf sfk *srerf ^t ^«srn? 
^ % src focFtr teTT <fcrrf cT*rr totc ^rh: <rc ?, 
^tr wt | 3fK % f^r ^ OO^ta^* ^fipfe«^ 

#*^^t^^^* t5fT ^ ^V^f^r%cPt>iT 
^ cr? ^ttctt I; «tx* ^ *™ f^ | srtT sprtspr ^t^tt 

| , (£) | ^rSTR*, *tt> ^T 5f^T3TT 3?t ^tW *tfffo 3TH ^HTSr 

f Wf^T 3TN% t%*T |HTT ^ *TTT W«T3ff *t ^ ^ *PFcTT (<t°) 

% ^ f<5 % ^t ^ff ^t ^rk 3^r % ^ ^ 

% f5TTT 3TE*FT ^T I (n) ^T^rT V% ^^T 

^t ^ft * ^tt f wfft? *ra5f % t>rq # ^tl ^3 3T^T sfff ^cTT I 

^^.^j—TTjn^T ^ t%cT% 3T5^T f^ | 3TOf ^tR «TPT% ^t 

«rtirawT ^ cr^?rTr%iff %t ^ ^ft| i g;^?r * ^rmT | fr 

OTT i* T5T?T T^PT ^T 5Tt?nTT^ f%*T ^TTTT ^ STS^ ^PT fc 

T5RTT 1 1 ^r qrt ^ % ^r>r ^ ^ ftr w^t % sprI ^r ^ cft 

^Tttcmt 3ftT ^»r^Wt ^ *PScTT | I ^ f5 ^ cRT <5t^ | 

<rx?3 tfrt«r sw % w ^tt ^t OTt%«ft ^t | ^ ?ft aww 

* ^|t WT TOft | ^ *fr%* f«TTif TT ^t ^TcT | I 

mg^^: tt «^r a^rTa: p': ^t: i 
<B«U^"t f*fat: fTPcT: ^rT^iTmtswTir: iihii 
5rf?^cT»Tcit «r«tnn«i«r ?r#n: 1 



%jpfNTflSTT*T 



antseiTt ^nfe«cic3iicT st^m a^sct mui 
<TC su"ifa?aq:qT^ $n*fsii sfacifcT «r i 

SWmTcm cT^iclT *Tĕnf*lc"T«T f*«TcT: I 

ajft^sir «thtctt q>T*rffspr: i 

*T*T>*T 8«fq^rOT; ^lfe<»fS|fafecT^ ;|<iq|| 

Bp5rtf«nwT: s«cTg*cT: «nfcc^r gtomuu 
fs«TWflTcT g^r' qretsir srrarsiwcj i 

cT*$ %5T*RT?3?9T K^mMmcTW^ I 
5ffcTK5Ttin«TO^3 *"ffcT 1TTORJRMI 

TWcTOIHSm W«WcT3RTT ll^ll 
T5WT: # cTcft «TrpTTOTCT «T?T sRHTcJ I 

g«Nri3m qwN *r$TWcTTfa artir* ii^ii 

spt^tc — (<h) qr^r^T^^| t ^pT ttt | sft bpsre, 
T%fr, wrer 3ffT ar^ ark mwt sn*sr % qNt*r cTc^r% ^ 1 1 (^) *W 

*ftcR 3ZTT7^ ^cTT ?T STfrfcT $ ST%i?r ^T^T ^sr^W % STR**T % 
^TSRTR *TT I W^T *HTTcH <T^T SRSI §q I (w) V$ *t %3T* 3 

%wr# *pp^ ^t *PTT 1 1 t^t % ^t^t Mtt *nr 

srtat* ^t ^?q^T ^r~t % ^rw $4 ^ 1 1 (<n) ttt smsr- 

*TO |t% % ^R^T f?| ^ 3|R* 3TSPPK % 3f cT t ^ % HPRT SfacTT T^t 

1 1 *rf ^cnrT^r 3nrtq ?«n^c ^»r^ ^ct^t, tt^r spr *t^r 
qr% *tt3t»t srW spt srcrranrpr ^ §q *t°t ^Rct 1 1 (n^) ^| ^ 



^T-f%<Trer 



^ttcT^ ^ 1 1 ^t*t ^TT^r Tn^rr ^*tcrt | s*rf*rtT ^frt wjt^t^t sftr 

^T^TW ^sTjt | I *Tg tfsr *pt 3TRITT, ^sjttT^, ^$*T | srtr SR" 

t%«rcf 1 1 (<r$) *fmr ^«ft t*t Sf ^r^n: ^ft ^tt^t ^tkt % ^ttct 

*ftff % ^ ffaR *pfin SPTT ^ | 1 (Rc) ^T% <ft?T ^TT 3T^cT 
3inWT | 3ftT V% ^ 5R^ |3TT | I ?*ft 5HT ?T 5PTg( ^t *rfe: 

% t%c5 3r^fR^<ft ^ r spt ^titt i (^) ^r% srre *r?r *fWf % 
^^TT *Pt %H *Pt ^ft 3ftT 3f % % «fta 5r 'PTTpRr *PT% arPi^ 
stttt^ ^rW ^t src»rt*Rr «rst grr snrnr ^ 1 1 (^) ^r% «re^ 
ari^R ^srRt w^rrsrt % *pt t^rt ^t^ ^t fa^TTT rVrT i w^tt % 
m § ^jjtt srtr ^rt *r ^«npjr ^tp^ f^ i (R3) *ft Sr srT^nr, 
?T wt%, ^ ^ ^t^r % srsr sttt sr?r % ^eRr «rr* ^r^r s^t 

% ^ IT^ ^Tiy ^ ?fs "*T ^Tr^T gtT | 

fefR WT^T — ^srtw ?t *ptt$t fc ^ w ^fer^r *pt gft **r% 
t%*tt | ^rer, ^rhs^r, «rhr^m^ 3rrf% % *r^ ert f*r«PT 

1 1 jt^ anr f«r^r fir^r 7«ft* if f^-t%KT ftt% *r jRmnrr *ptt | wt%^ 
?f*r^ ?r$r fa ^r ssr^t wmi ^r^r ^rnr i w t%*r*r <tt srtw^ 

t%5PF 3PT% ntcTT-T^T % V£ ST^TWt ^f aps^t <Rf t>^TT f^7T | 3TTT 

^t-^ii fct<ft?T f%jarnf5f % *r?ff ^t $\ ^r # | 5*rt%rr «trtttY 

% t%q <TT537f ^t Hlt^T 3TS^PT ^T^TT =5^%^ | ^H<t>l 5=TR fc*TT 5TT 
^RRTT t I 

*rts*r9rrer % ^^tr ^rt^ ^r w-i$t f& «tt t^TT ^rart 
% I %^ft »fVo (<ro <j\s5) : — 

^?r ^T^sr^r 5?r H ^ $ Tt I t%g"ftr ^-t%5Fcr J» 
^rt^ ^r | ^ctt 50 ?o^) 1 ^f-f?r^T?cr % tow, sftT 
3Tt%^ ^rt ^f | T<r^t =^f ^TTT^rsnr ^ ^r jt^r srmt | ^r g^ 
^»ft tt^t ^r timw ^ft sft^ ^?F?r |3tt; 3ftr f?iT % srepr 

3T«rfg; TT cT«TT 5T^?IT *t 3TT%^g: 3T^R |3n; § ^ ^ft»T sft f^ ^TT 

«^1f ^f ^t, rft?T ^TT r^r ^t TPT^ | 'TTcTT T^T «^) | ^t- 
t%5FcT Jf Sra^T ^t ^lf q^lf | l ^ 3 T| ^ |< ^t ^t ^TT ^FTRT | I 



*255T # WT ^Tp «U^ % ^ |q f^t 'tkT-T^W % 3ppTR 1 1 



srrarm, arr^r, ^ ark %t t^t^t^t ^ 1 1 ^mm Sf t?tr 
5*r ^rrg Sf ^ 3*r srss, s<PT, 3rfR *f erta 3T ^*, stst sfk ^r; ^ 
if gur sr^, ^w, 3ftT ct«tt ywft ?f <rnr $*r ws?, ^m, ^<t, w 
3{tx ^TT^r | wt1%rr ^ % ^tttte? *f *ptt | f% 

^ y»T f fe % "T^RfT^ff ^ gwf% sF»T ff 1 1 

p7 r*(#ff 3fTT 3RTfe) < 5T$% (an^ 3tft^TT> 

*TfT?T 3T«T^T|fe (^tTJ 3TTT ^«rT> 



(srf|f* ffe smt^ 3frs stenrl ) (cttt* 3T«r?3 Wctct $fe> 

_J___ I - ' 

q3^^n^TlT (^) 

ttw f5tfhr«if Ti^r ^hPsmI 

^n^cr**: pm: «r^r sr%* n*vn 
srpT^ — srt^ s^r^r ^f 3ffc fpft ^t ^rt% % srnr 
^sr 3T«rfg; 3rfrr *r *fw, ^ % 59-, stt^tw Sr f^rt% 3pp srk srrg *r 
*rt> ^t^t |tT j 



<TaWT3R fw f«nft ^W^SRW l 
3^3fHCTT1«l^S«f 5T$fcT «3T^ ll^ll 

5«Rn|fgi||i|ST 3TC3T SIT»«J<<«J*MT^ | 

ra s srasrcT<nT i?t: f«wa*ir *T fiw: i 
%tttt * m<juu<»it ttrgnrt ^ u«n^m irsii 

g r trc ^*nfepiT i 
^T^r^^g sigs »rWnffa: ii^^ii 

sptto — (^) qiRi^ ^s, *n*w 3fk are*r srYerT ?r ^r 
*rh <pt fiV*Rinr srfrf<r *t fwitrr fcrar, qg< ttstc ant^ ^ 

spt ^PTT I (^s) 5^ 3ftT ^IHT % arpTC <£rfa*T 5FT *T T^RTC 

%5*t' $ ^RTPrt |f ftt% % arprr <&r % sr^src ^% ^nm f%% i 
t^) srwn^ i^n St sfr, *rcn?rT, <rrcf, *mrc, ^riart, ir^rt afo: 

t%5t *PT 2T«rTsf)«T ^m^T f%*TT, (^$) «PTR ^fT^f % JJfT t%^TT 1% % ^ST 

«srtssrT *ft*n | 3*rt snrrc % w w^rre 3rto Jr anfe srto 

t**RT I I 

w^tto Sr ^TTar! ^t srnr — 

?THT^ WT HRT 5R«itS9: ll^o|| 

q f<w^^ s^mtwgfeqw7T stt: n*HH 
itwi «wtfK«£w Tiitsrt witt«i tercsis i 
f*rom: "tctt srf«<T gr^mt qrc°nfrTOT3 11^11 

sr^i^— (^o) ^rr^ *ift ttctIj «p> 3TT^n?r ^stt ^ $ t5Rr% 
"*fftrc Tsra w*rw ^rcct |; fa>r ^r% 5ft% anrrgsrrc (31) srt%, 3^*7%, 
^nnr, ^a», f^, srtx 'tott sr»pr ? 1 ^r% 5ft% t%5, fa^rsrc 



«fa 1 1 (^) w % tV?f5T srhr 3f ^tta w^n to- 

foPFT T^T ?rf% % <TT ^T Jf 3^TT |3TT | I 

<n?r Tt>t> % ^n: ?raraf srk s^t ^srn? ft*r sf*t *r 1 1 ^jtrT 
f *t pth % fsFf?r ^ *t" in^r jptt | ar^Ti^ ^ ^rta 

3T##T ^frf^T Jf ^T 5^ 3>T *PTSTT ^TTcTT I I % ^T^ fasfiz |g- 




^rrcsrto ^ftt%^r % spj^tr ^r^nsrt ^r sft*t (q«€t *f) 

|T *TCt | I ^TT spt ^STT <pft % ^TRt sftT | I ^T^ ^t sp?TT 



srcNta 33ftf?r<r % sr^m^ *pt ^tt srwt *Ffff¥ srsr ar* srtt $ft 

<n; ^f | I 3TT5PT?T ^STT *FT #*TT *TT ft «TC ^TT SWt Tift'f% 3TR^T 

f^ <n^r ^t % ^t ? erct 3^ snrert ^ricrt | fo srwr^r ^stt ^t sft*rr ssr% 

371^ | | fw <m 3*IT % f^f 5iftfdN 3fk 3T#^t5T ^«Ttt^T % 

itctY f«p?r?rr 3rs^t ^rr^ *ptst stt ^rwrt i 

^ 3^ ^^stt % srt^r *r *r*rf , fasmiTf 3fk t%sf % erta | srt 

c 

:33T fsRT *T ^ f^TT% 5TT ST% I 




3raf*ft?r ^t%«r % srgsn: a§ *t sp^3ff *t sp*t $jt 5far Jr |) 



f^ 3 t^in ?r|r f<ra*rrat *rct | wtfv ^ ?trr qs ^t 
Ttom ^t^t | sfrt <pRft % sro-srrsr ^f % %ft *rRf str srrcTr*! ' 
*rf «fffirr tttst, p sfR *rft % <*irf srtr *ft ^ ^ ^ ^ ^ 
f i ^ t towt tf frft str: stttr ^ <r**fr | afc tor *f>r, 
^ * <&rr ^ t i ^rtt t>*rc arrit t%*tt mm; itf tft 
snr fe«j*rrtfT tst | i 

^ * fiw *CTWfrTT*T tf tRf | ^ ^t 3TT5R75T 

*3*rr ytft ^r * twa *nt ™t 1 1 w*t *tf ^ ^ ^ 
1 1 <nftw tf fsr?r 9rfo %sr*r <r *rf ^ if s^t |f | 3%-ffrw- 
t*majfa; ^r *rer 1 1 3n*R>«r ^ *tptt sttctt | t% <j«it, ^jtt, v% 

^TTf> ^T % $*mi*t g ^ 1 3ft T ^ ^f # ntM *>T *R*T 

**r*fta $ <tt<TT<?t, snfe % *«rrc :~ 

f?aqW^?rT%T t«tt: ^TcTrawTO: il^n 
3T%V^I%^lit 3n*f*T5*mt fqft: | 

*q>aras*mt f*r%*fcT: 113*11 

^^Tt^irrea^r ^rsTT %a;r *T^tf*r: i 

ST^cTR^TT^cTI^ %^cT>S^flT*Tlfsr?rT: ||^| f 

cTcT«r*FcTtfqfTf6r: ssitara *r$i*N: 1 
Jtw5iraf^«Tcft «tt^tt NTgrPmrnpjcT, ll^ll 

(^) ^rta % wtcrct <rccff if art% *rt ^ m 
^Rr | *r*r 3ftT ar^: T|ct | aftr ^t^Rr $fctT% srk T*ffr ?sr 1 1 

(3») TOT SRTR % tsirt *T 1RT |3H, ^TT^t 5^ s|$ ?T ^«TcT, ^iftw 

% 3tr 7R ^ff afrr f7«m garr gJrt ^cr | i (^) ^ <t#ct % 
3^ *t 3ft*^ % *rr«r aftr ^ ^ ^ct | aft^ arg^ | i 
* art^: ar^ t& ^ % 1 1 (^) ^ <r*fcT % ^f afrr « 
f t? ^ TT|Rfm («it>r *r$r) ^ ^t Iturr * cr^ twcT | cr^rr ^cttstt 
«rlt ar^tlr *r t^m»t &rr | i 



*TTT 3TcT<T, facT?T, *JcT?T, T*TT<T?r, ^TOT, T^RT^T 3TTT RTcTM | I *T^T TTTT 

aftT srgrt spt t^rra" 1 1 % ttst «rrapNY 1 1 <t3ct ^nYsr 

%^ fc ^tm f an sftf 3ttt 3T«rtg; ^rrfV 3fh: 5rfsrtft w^r ffRK?rT f srr 
*tt?tt *ptt 1 1 ^rRt ? qr ^tctt sfk <?fsr*ft sr^g- qr st^t t^t | *f> 

qTFTT W | I ^ ^ ^cT =PT ^ gtr S«srY % ^TRf 3T*tT SPpT | *ff 

%^TT3fr ^ 3Tg^*f ^ ^t ST^T ^TcTT | 3Tk ^t ^TT ^t 

cTT^ | I 

^ V& 3Tfer^T H$ *TT *r^cTT I SrT^t 3fk ^%ift ^t igCS 

q#cr % 3>tt sttt; ?ft% ^^jtt ^rr^ i s*r% ste if 

% ^R^T g^S" TT^TT T?TT | 5ft 3TT«r^T *fY STT^: ?$ft f%«rf^T *f | I 

$H ^5 5^fftroif ^f^f«raT: 113*11 
*t^ht% qq?qt u*wjrertfcT fa«rcTT 1 

*TsTTwS *«Rt **^SrT*IT*cftW II 3*11 

WcY Hf»T di^l^O I 
qff9^f %gUMWfc TTIWTWT 5RitFcTcTT II 
^T^TSJTt J^*«f 5rfcTtc5rTT l 

3^CTT f«5T T^TcTRt fsT**rf?cT «TcTSTO: lltf o|| 
n^rrcratew: cTT^pyW 5T%fecTT: I 
m^R^tTTRTT cTT*T%*T§TT«ttT: IIV*|II 

cfWigMf<4if ^nter tlr^*^ twsrc: 1 

gpTĕTT^ — (^) ^ % ^TSJT «nT % ^Rt 3TTT % ^TTR 3f?cTT 
qT 5Ff €tT % ?5 3ffa ^tTT f^TT3ff Jf %^cTT3fff 3?t |f 

^nr^t 1 1 (3=0 ^ *f ^rft:frsr % ^3«rf>r «r^nr^ ^f ^ ^ir^t^Y ?r»rft 
srf%3: | sri? ^ % ^t^ ^ t; ( ^snr ^ ^Rcr^ '.Jf ^ft st^r 
w^rg^t srtTTt^ir ^ %^r?r ^r t Kt^^t 5rf€5 |; (tf°) ^rc*f 
f^ ^r Jf ftr35^t I ^ st^tt % |:^f ?r 5^ jt^t^t ^tYt 



fr jprtttr % *g*hr aRR <rc ft*r<r ? 
f3T^T% <TtTC f>?rr if ^ ft arerc *r ^to str ^ 1 1 (^) ^ 

f^frT <R STTcTT | <R sr«rf^ff % £Ns 3;<TC StcTT | %$f^ 
% ^STOr ^tcft | sfrc ?T 3T5Tt?r ^tcTT | I 

fofR ^t-^t w. 9*rW if ^t t>rar snrWt 
^t t>«r% *t ^t # «nfa | i * ^«rtrnt q* *T ^rrm **g«rfcr 
srtc <rc | aro^ nf tt? |^ ?r anr % brtc <rc 1 sfrc ite 

(OT*> SHt) tft jt <TC ^ OT* 3 | t *T *T*TRjff tf KWT? 

?TRcnT<r sr irpft <rat 1 1 irrcra* % sfsr*r ^t <r w^t **rct £ 
fira*r ?*tft *swrfNrrc % ^ f *rta arg^TR % spt ^rtc tst 

TRT 5TRT ^T%q (^5 , £ ^ ^ ^ ^ 

cft srrsRT^r ^ srgsr t ' ^ £o afvr *r **th *t?rf^ *T <\%% gfw 
^trtc <rc 1 1 %^rr ^^tft ?r»rct ^t srt srr^r *r$r 1 1 
*rfT st $o afw tt^stt snr^r *f>rf>sr *r <\ v sm qfssir ^rpcrc <rc *rf f^i^; 
^ <rc m ^r jtpt jt|t ( w f^ ^ ?r»rct *tt «ft <tctt ^t ^niTT%rT 
*r*cTT 1 ^ ^ra? ^rct ^m^r % trf^®jft arrrd^r % mttzt^t ?r *o ^ 

WRt%33ft #^trM^..o 

TO- 1 «rt ar%Ep cr%tir t§- |Ht 1 

Tft PT ^R 5Rqf TT STt^ Tlft T^T ^*TT cft ^ W5T ^cT |t 

srr#r ^rr ^ sn^^r cft ^r sttctc ^ ^ | % w ^ ^ r ^ 

^ttjt 1 1 m fft | % ^rrc ^Wt ^r 3rfer^ 
«t ^rt ^ ^t t|t ft srtT srr^r^rrc^ ff 5 ?r ^t f w . 

| m Thnr Jr s*k*r, - % 5 5<t ^ qwrar% aftr ^T^tfe t ^^r i 

^ ?rt 5to ^t | % ^f f^ ^ r % ^ ^ | 

<w ^ ^ti^t ^ ft^t v<t ^ # «tf tot ^t -T^crt i ^^r ^r 
%%r%^ bttt ^ ^nr *j | ^ ^f ^ ^ ^ ^ 
|Wt 1 1 ^r%<r 3r«Tt?r irt itcrr 1 1 ^t f™ ^ ^> tror 
w zm 1 1 arH*ro sr*T cTt^r ^>^f> | , 

^ ^t % ^ % itcTT |3tt ?r>ff 3ft^ trorr wt 

1 % % ^ ^ TO fTOCT ^ f ^ T ^ 



af>T Sr$T°Tt f*TTT ?M STJ* ^^TT% | I ^ 3T5T % *TS*T 3T^ % 
[ *fXXi 3TTT WT $ft f^|^rT ^JT TTHt *pft | 5ft 3ftX ST^TT 

mz ^t tftm ^wt *i4t *ft i 

Pnpnr sfhc ^tTT spf ^t ^r^sr 

fara^tf**mig*rtt f^rf?T«nf«t^r 11*311 

3TcTt ^T^^c^cTTg S*3*t: t^STWit: I 
TOfa^**«PT?mF§ ^TWSTRTVWa«TT ll¥*ll 

^l^t ^TTT mfcT 3*F«E( I 

3tg?T«TT gsrret 3 ^sa^raa^t: iis* i 
spr^K — («3) % ?Ht' 3ftT 3nrtg; ^rrft ark sfsr*ft sr^ # 

?TT«TJ 3TT^T^T if ft*rcr STS cTTT 5t*P ^ *TS*T $ |; faTST ^ST $ T^t %t 

^ ?tff <ttt twtww | 1 (*v) s*rf«pr ^ *r«rMf %t fa%5r tstt 

<TT 5Tfff R^TcTRt % ^ % ^TCT ^T 5f^T*t ^T 3TST 3kT Ttff | 3T^ ^T 

sremr | w&riw $° 1 1 ^ sr^n: ^arl 3?«rfg; srat ^t srsrrer 
5° 1 1 (**) WT ^ ^-tpt *f armg; ^rft t>to Sf t^tt | m *pt % 

3TTfc *«TH 3 ^RTTaff 3>"t 3*R>T 5PW ^t?TT | 3tR 3T5T ^t 3T^ WTT 3f 
ST^ sfeP»ft *ftWTS $ T^cTT | cT*r §5TT % STTt^T ^ ^ 3T^f %t T|?T <T^T 
<TfcTT | I 

ft"ITFT-WT^T— W "^^TTJTT *PTT | fr 3rTft 3TTT 3fsftift CT^f % 

m ^reir Jf 1*5 mT | sfr tror ^?r ^t fsrfa3r qr 1 1 ^ st^t^t f^^rr 
3tt ^crr | fo 5TT^r?T ^tw t ^r^" ^r-te^cj ^t *ptt «tt ^ ^ ^ cTT^: 

T| l ^ tft "^^T ^IT ^T^cTT | fa> ^Tft % WTS^T if ^ ^TTTT 

| ft ^fWt st^ % ^ itsjt ^ ^t q^ ^rm ^titt ^ttt i ^ 
t?nf^ I f^ 3rrft st5T % w ^ % ^r ^r^RT ^rt ctttt t? ctt | ^ 

STT^t^T ^TvT % IST ^«TH «T^t TT wffr ^^-^"T % ^TT^T ^T ?«TFT 
^ ^ ^T | (Nt ^3 ^o-^) I Wf^r 2T|f f^ ST^ m^f ^T ^JT 

| % sTT^T^ R^f % *«rr?r | ^ft ^rft srtr ^mt ^ % ^ ^ "t | i 

fatft cTT^ ^T ?T?TTcT?T ^^ST | I 3RT 3T2R-^^T % ^TCT ^tf 
<TRT "TRT 3n ^TT | ^ Tf lft 5Tc^§T Jf ^ cTTTT *P%?tft ^RTT | I 

*Tf ^snr^ ^ctwrt 3tt ^t | f^> f^^g; ^t 3t§tw ^^t arr^ 



^TcTT | (*«> *s ^ ^TTf> ) I 

^ n W ^ «FT ( | ^ ^T^TRT TOT | f> ?fe ^ 

w.* RwrtarT % f^ ^ w ^ ^ | ^ ^ ^ ^ ^ % ^ 

$WT t <R ar^f *t q^ ^ ^ ^ | ^ ^ 

% ftn? *m **r ^tt 1 1 ^ sr^ <fcrr | fr ^ *rfsr W arr^ s*tft 
£ ^srrr ^ ^ ^ *t *t*r ^t | 

tf if $ srmr 1 1 *ft *tr *t 

^ | \ wr sr^TR ^tt *t srrrs t>g TO-^ro-tVg | «rg^ 
^ tf srm * $ «nmti^ % ^ 

■armr ? <nft ^ *tf % f^ ^ ^ | ^ ^ ^ ^ 

^wwrTiww^^^^^^^^ 

^^%^^^r|^^fTTcr^|, f^r^^f^ 

<tt ^4fer ^rr | w & s 3* ^nr sr? <r tor ** 

| afft ^ ^ * r fer *fcrr | i ^rt aftr *rW st ?f ctt fh» 
wrrn* fc^tftfcn ? ^ir^^ fro^W%«. 

^ # fiTC*f ^ gffc <fa ^ ^ | ? 

3TWRT?T?nTT *t«% cTl^T *%: | 

arpTC— *w ^ «tr *f ar^ ^ t^t | fm ^rrot 
% ^ r%^ % ^rttt ,ft^ ^ ^ ^ ^ ^ ^ ^ 

f^TR-^^ — ^ ^ ^TRT T^TT | fe ?ft"STT 3 g# 

ftMF ^r%q cr> ^terr | t% ^ tro ^r 1 8fk |ro ^ ^ ^ 

t ^ ^TTIt^^ 5t^fT^|| 3TR^T w$ $ 

^ % ^ «rw 7fcTT | ^k) i to^ ^ «5 1 



ariTO ^ft | 3TTT |*RT ^ T ^ % Tt% ^tT % 3TTcft | 

l^rt%q ^t^V srensrr Tf srnrt 1 1 ^ Mfaf<H <i«t ^mt 1 1 

WSJTT^ T $T #TT ^TT | faT*T Srit T^ft | SRTT TOft 

«jt ^rrat 1 1 trt^m srft «m"+r*r %&£t «r§<r t%Tst t^t> 
| itft%T ^nft *RTt ?r|f T^ft i ^ <tutt st* q^ ^t ar^fer 

T §tcft | I f%5^qW % 3TRT TTCT % <T9ff T ^T Wl^ ^T. cT3> 5TW: f*TT TT 

^r t?^tt | ^rt%T ss^t ff>^' sr^T *t sft srrar | sfK «rfr ?ftw ^t<rt 




^tt$tts*tt*t 



t *v% stew sr^t* ?x fkrw «rg<r feRgt ^t «rrat | w*rfw^ 
«r$r *rt* T^t 1 1 v% *rm faĕr <H3 % **tg£ ^> v»rmt i ^ ^ 
fer$rm *ptt | *r arrcrt f f Rr^ t m <n?r sr** ^t ^ f»rc?rr | 
irH fa>^r 37 ^ <ft <tt farot ^ grraT | i ^ | f% ^ ^r 
*r w <r*r % *fi | ^ttT^t q^ ^jt^tw %^3r sj> *t sft sput | sr? 

t>n[iif 3rfg-^r ^tr ir <£*r ^rrcrt | ^?r^t 5tt%> ^nr <Tf srrrrt 1 srrr 
«r ^ <r*r <rc fcr?Rt »re*ft ^fr | ^prt ^r <tt ?r$r ^t *r^ft i ^r»t 
3T5?r qf , ^t| *nft ^t |, ^ttT^ ^ ^t fa>T*f f%T^t 3trtt | cnr 




I 



«rt*r t%sft ^5 §sr T ?t % m <tt v& 1 gft ^r st^tt %?t 

^ H[*TT ^TcTT | t% f^ 5I«r ^T if f«R I 

t>sT *t srt<t ^rr | t% t>5^[ twt % arraro tf 
f*RFt> 3TRft | ^pft # fintf ft^ tstt % fT % fcff if fiRrfr % 

^TTW 3Tf^ ^W^T ^&rerrit 3ftT^ 7f^ft|l^ fa?ffr*r«* 
^ ^ r I fr fanft f8Riif t%1^^T % <TTST * *3 ^ *TT»T <TT qfcft | 
^r?f> $T f%T«r StTT ST5 % *T *T ^TT <TT g gft Sf ^t 

srtsRT^TT | <fer *t% % ^tr^ ^r^t cikcTT **r 7? ^ 1 1 

t^rgn fsrf^% tsrtasrer tIj^t^t*! 1 
<r?q^nt?nJr^qi arra sait t3*TO<t 11*^11 

^nsrm^Rcsr <KT^r^rrfainT nyc;ii 

vwffer "^TScl^ 3T^f: T^TS^ĕT ?T: 1 
5*rrct*T sitrwii*!^ ?ts^ gTtg^nir inr&n 
3Tcft fer«^ ^iHHi i ^ i tf rsrq4?n«T 1 

3Tf5tTT?l ^TRtWT 5T«n^ tCion 

SPT^T^— f3RT fVr T$ f^^?W <TT ^tcTT | 3tf fcT ^TcTT 

srtT srjt ^trlr ^t tsrtenr <tt ^rt |; %mj fe tt?t ^ ^ % forfar 

^tcTT I I TTT9T % 3TTt> % ^T ^ StTT ^t 3>T Tfwf 

I*T3ftT fWT Jf 3tTT ^t STTT «TiStTT |3TT 3tTT i^-tsRTlW 
^3TT3ff % f^T *FT ?TT TOT | I (*£) S*ft ^ % TTTST 3nfe 

% 3TW ^ScTT |3TT cft?T TTf?T 3^, ftf^ 3ftT <pTT ^ ^rT% f^T ^T ^TTW 
^TT ^TrTT | I ^ft SRTTT g^TT, itTO 3fft ^5 TTf?nff ^ «TT5TT f 3TT ^ 
3Tfft%f^T^T^M cT«TT^T, f^*T3T>T^ TTtet ^ 5TR1T |3TT ^ 

snrcl % fer ^trrw £tt ^t 1 1 (no) ^r%% ^rrart 3ftT srgit 

% 3T^tTT^ ir^ |?rT % f%TTtrr | 3fk ^ ^T ^ W (^)T) 

^TT ^t*t TT I^T ^ ST^tTT^ |taT | I 

RRrR-^TT 1 ^ — t%ST f^T ^T ^-?F7Tcr-f^| <TT 3TRTT | t?T 

^t t>5^-t>JT ^ 1 1 w tspr ^ ^jttt 3ftT <?fsT*r % f?rf?r^ 



tlc^W^^t tMnrirc ^ ^tt 1 1 «t^ 3* ^ 

^% % *rw ^ *OTaff %t ^ ^tt |3tt ^ srg^t' %t sr^r jt?rr 

|3TT ^ q^TT | | ^ ^ f^T % ^TT3Tf % fcr *T affc 

*t w ^t arrcwr $m 1 1 ^ % ^ ^t^t *t anrt^ ^t-otrt- 

fiF5 %t *PT *T 3TTf? . ^T iPTT-t I W% ^ 3rR ^ 3TR 

srt%rVr ^t | i ^ ^ ^ct-*t*tt?t tlpg ?t £o <rj^rr | crsr 

srppt str tft afk ^t snprr w ^ttctt | i ?*ft t>^r %wiaff *t ^ *r*?r 
^t |3tt «recrr J 1 uf OTrf ^f tf <r*t spt^t % *ftr |t=r? 

| I ^TtW ftft f<TT ^T3TT" ^ S q- T1 ^ T I gfc ^ ^ ^ 
I I ^-OTRT-ERg % £o 3f9T 5RJ f*T^ ^ ;r T f9RT |trft | I 

5rar^f^TT%% BTTTWT *t f^ ^ TrtW^.TO 

**R% 3*tt % anr? *t Tj^rr | ct*t ^ tV %^?i?o^r <r sttctt 1 1 ftf 
ott l:wTaff ^t sr^r ^t |stt ^r w 1 1 w ^ *r 
^mtit ^t ttct sffr ar^E % for ^r 3fr**t ^t | i $t w ^ ^tr 
TO-rora- t>*g I srk w %t tft for ^ 1 1 v& 

?R ^ ^T ^T, ft>^7 3ftT sr| TTfW it* 7$?TT | cTS cT* 3T?Rf ^T 
^¥ ^ ^T3ff g[#TTt% ^Trft I I ?Tt% if Tf^T | 

5T? ^^TT3ff ^t TKrTTt% 3T>T 3T^f ^7T ^T^TT^ ^t^TT | » m T^T, 
3ftT TfW Tr%2ff *f ^TT t 3Tfef ^T 3fcRTf ^TT | I ^ 5R>R 

^t^npr^r f5T^^Jf ^TT^tmt ^r^*f ^Tsff w 

^ ^ ar^tTTw ^rr 1 1 ^^rrart *r sfffert^t anrrt ^t tt5T 

3TR ^cTT3ff ^ft ^ft TTcT | ^ 3T^f ^T fer I ^ 

W ^ § ^ t f* ^T, 3«T 3TTf? TTf9T«ff ¥T STR^^T TOT- 

^Tra ^ TT^TT »TJTT t * % f^W ^ *t «ft 3TR^5T ^-^jcT ^ 3TW 
% *ft f 9 3TT^ t 3ft ^T>HF<TRr ^ ^ STT^t ^TT ^TT T^T % I 
^ ^ ^ t I 1*°° ^ ^t. f® 3TfST^ |tr 5T5T 

3ftT tTOT *t<T OT-TO 1 % I?T%q[ ^ ^ ^ T ^ ^ ^ f^ 

TO^r t>?Jror Jr<r t ^ ^ ^tt sr? srff 1 1 w ^rw sttst^ 
3*ftf%farf if ^t jt ift |, ?rr^^Rt aftr f?r^-^Kt 1 ^rm- 

^T?t ^T 5TT37 ; t % ^T-gr^TTcT ^t ^t ^ ^T 3Tlff ^ [ ^ | I 

ftWHTFft 5T>T t?R?TW ?T>T ^"t Trf5Rlf ^TT 3fTTf«T ^PT TH^" | | 



^-P*i4W % ^tpr srte t%wr ^t #s ?r|f 1 1 ^sr% srR t^tt 

| fsp ^WT ^TTR t>t>^ §3TT | ^Rf-^mT5T 

stft ^nr^ «tt t^rt 5n?f an^r^r t^TT^m ^t 3rrt% ^n?r *trt sttct | i 
w% ^rre t%^r n?i<Wui 3TTfcr ^rt jf*t «pt | ^ ^nt 1 1 

^rsff *r 3T^f % sr^tw % «nhr *r, ^rt ^t-Rtsm % ^f srt^ 

5TT«TT |, *T$ f*TS ft?TT | fr 3T|tW *TFTC 3<f % *T*TPT ftm | 

«rtr ir^t ?re ^t ^tstt^p m?r 1 1 ar^kra srem % 

wr-^rer % *nrnr ifr ^r^rmT t*tt | sft JTsznrTfsr^R % 5?ffa «to; 
^■%ar3*rrc *rs*nr *tpr f^r 3r sth ^taT|3fK 

sr<f % *o<j w<> w *tfpt for sr-n 1 1 jt§ sprwrr *rrersr- 
*ffa «re % *ft 'oo^ fer (^rt w ^t tr-t^t^) i 

Wtffa% ^TPT Tf^T | fr ^T%3TRT % "BT^ ^ 3>T Sf*T ¥T % $4 % 
W ^T5T % SnTPT TR f?PTT "PTT | I 

^Tgff ^rr hwi^ *tw w ^ter | ^tt *pt w are |— 

srat ^wait«j f$ tariin^ • 

<jmrfwHW**fi»«i *$qir&T frr§*i: iikhii 
ararcRi p^wi <mr%scr: «rwr i 

tnW» «$ift*r ' *awrgqf"*fora^ 1 
*rt% % u?rt «itererarritai w srstra: iik^ii 

3T^T?— ^^TT3ff 3TTT 3KJ*t ^PT JTsm^ STT^ ^TS^T^ 3PR 

«f<r 3 ^ f^ %■ t%qrtcr §ftrt 1 1 ^rr srk argi: ^tHt' 3pt% *r% ^ % 
^tt *tft% 1 1 (m) ^ft 5?ftir ^t t%srr ^ | % srtp^ ^rt 

3TT% % ^t% «TR^T | «TST93 ^f % (iRspttH: TTT %) ^% 

%5TTĕT %5T % (TtTT^T ?PTC %) TOt ^t sfk ^T^T ?PR % 

«n% te^T ^Rff qft srq% % ?ft% ^nrsr^ |i (k^) ^t *PTfcr 
<tt ^ ^rir^ ^rtT srq% ^«n^ ^t | ^fff^ ^ ^»ft^r stt^rt % 

ftsrcT | f ?rf5r?r ^pt* z$tx ?ft% ^f | ? 

t^^rTJT-^lpsaT^ — K ^ ^rto ^Tg^M scof ?«fNr ?r ?n^r x^§rtt 
| srtT ^ttt^ ^r5rmr | fo ^r afrT srgr ?t?ff 3rq% ^ ^ % 



3£R a*m^l | I ^ft 9TTcT 5TTTW 3TT% % ^t ¥?ffaff Jf ^T^TW % *TFT 
*cT5TFTT *PTT | ! 

3PT*T % 3FcT "3 ^TSTt* 31R 3RRlf sf»T T^^T^ afrT qs*RTT% <RFR 
t^PRTcT ^ 3>T 3FRW *<T*£ ^t | I ^tf% f5RT *PTS aWT *F*P TTfa Sf 

srtsr ^Tcrr | srcr ^tr et=t fjTsrrfePTT* *Ft ^tt ^ t?ctt 

| srtr ?fsm stj* f^rrfairf % faq; ^ T | %$far 

*PPT *^cTT3Tf stfT 3ftT 3T^fi ^t *TS*RTt% ^tctt | I 5*ft 5PPR 

t^RT SPT^ *rT*PT T*TR TTf?T *f ST^9T 3RcTT | ^ST ^IPT 3T§Tf ^TT TSJTT^ 

*rft: ^rrsrt ?pt TeiRTr^ frcf> 1 1 

?ft% ^t 5TTcT Mt ^fe^T Tff | sprtT^ <Fft*T fe9TT . 

^T ^TT THct | «ft 3THTTW % JTS^T 3 ^tcTT | 3fTT ^T^t t^T^tcT T59TT 

*ft% swit 1 1 yeft »ft5r | 3fk w% ^ 3ftr srntrrer | ^ttwtt m spt^ 

% T£*t 37% 3TT% ^TT 3?R 3f7T 3TT% ^otTRT "fr ■ f[*R t%"* TT ^"t TT^ *Ft 

*ft% grsrct f i 

f%cT <W *f *TT5T %«TT ^3 | I 3rR SHT % T^~t ^Fff W\ ^ f*55TT 

3?r | tercr"? ^ stcr tNrsrprr *ptt | str ^s^t tw<RtcT fc?TT ^ | t"grsR 
$-te*t 1 1 tt^ t%^TT ^ gtsr "t" ^nt^r ^t $ *Rt artr njt | ^r- 

t%tr ^twor gyr ^rTT § fft% "*ST TfcTT | I TT^ ?f?m IT^ % 
t%q ^ fe?TT 3?TT | f5Rr*f ^ 3TSR t^TMPTT ^HTT | STR ^T t%9TT 

SPT^T ^tR ?f># | ! ^ t\^ ^Tt ^Z TTT ^ ?ft ^TTIT 

3tt ^ft 1 1 ^ft w ?«tft % f$r^ t ^ fen ^r srtr ^ tt «r 
^t t%?n ?ft% | qr^[ s % ? ^t fOT stt 3ftt ^ ^tt t ^t 

t\WT Tt% 1 1 

^Nt wt ^ q^ ^t ^TTJT— 

sre^wuratn 5itw: ^?^n^nr?T^cft tkwr i 
Twt«cf ^rm^TcTt *sEW5Ui ^a^ w \\^\\ 
anj^K — *nj<ar ^«^t ^t 3Ttstt 3f?T % ^n^r 3pt% s*th ^ 

TtvT yeeft ^fft ^T«r f^TT3ft *T ^TIPT^R | I 

f^^T-^T— f^ft ftT ®TZ ^ % £T5 3TTT ^ ^TT 

Jf WTT 3T?cTT ^TcTT | f% 5t?ff ^HTPT 3TRr | 3T«T?^ ^t% "R 

^rt ^tt % *pn*r ^tcTT | art^: sr^ ^t ^ctt qr§: % ?htr |tcft 1 1 wtf^^ 



cfr ^tt 5ztt iift ^wi *PTifr T*ft | (*ct ^r^Tton: **fte 

1*) I 5*ft 5R7R fr*ft 'TTW f<T¥ % ^f STciRT 3T£T STTT ^*^t% <R 



3) 




*ft *T*T T^TT | I *Tf T"HT ¥t 3TT *PF<ft | fa> SRcPrT *TT t%tft STft 
5ftw % ^T^T TT Wfi ^R ^TRt STR § *pjcq- s*rt 3 *TT V *fp5T % 3TTW 
fT cT3> SRT^ ?rff ^ <Tf cTT I 

*ft <R irsp £«TFT |, W JT^raT *pt ^TTf f , *T ^ft?T 

'PT %^ | 3rtT «PT *Mt ^TT | 3ft *FcF?T ^t *T f5F§ <R ifR<ft | I 



^ S ^it §?RT Sf 3* ^pn ^teT | fc JTTW S*T3TT 5TT *R^T 

^t ^^Tf | 5ft <i *ft^T % ^TR#" *TTT % |, ^rt%tr ^ TTPTT ^TT 

STWT | t% 

^ = ^^^ (<l> 

^Tt^<«i if *tft *rM 1 1 *rfe *tr t%*tt smr fo s ^t 

TPTIE^ |t 5ft 

<Ti 

2TT ^J— 

3" 3»T *T*| TTT ^JTt^TtiT (<\) if 3r«n<FT T>T% % 3rft 5T ^t ^ 




^t-tssT^ 



^r^r ^t ^tr *fr^ff if srtr <*; *t ir ^nr^r i s*rt%rr 

«H |3TT % ^ ^RT % f5RT% <£T 3?R £ Sff*T t^T ^V 

*t sft |t ifNr §r cps ^t f^r%^r ^ s%*rr i 

jt3^ tf 3hr| * 5? |t <ft 3*r*i?t %f^r 3 ^ <p ^>rt 3ftr 
zmi w & $€t*%%jt* %zmtit %%5t *ntf sfR *r%<n i 
fa*%rat%irfc*w*5e^ rit * *n tittr ^rr artr *fr 

T ^TTT ^T ^t *ft ?TJRPn | 

<R?§ ^rw tft <rftfsr % ^°oo *ft;?r | srk^ ^ ^ 

^ tf f5rt%5r w «to ^ ift?r | ar> . • *rt«r % *tr ^r* *tt»t % 
*ft **r | wfw 3% ^rtlr in«M»i< ynft *tsffpr <r?<fr | at **9 *st 
ara^f | ? 

wrtei t*Fmr«m«r grtjtn^ i 
yMf<wi^*iT?i>siT ^ttt iixxu 

«(rtWt %r tsurrcntW n^ti ?wt i 
t5i&M# «^t g^Tg^ finrrirat: n^n 

*T*T*t 5TcH$ 9%: 75^TT«tsf^>T l 

^*n»t qnr|TtiT: fa«RtcT craTss^ iix«ii 
grot srfa*rt*fa snrssr cnit^ i 
^rart>w?nf5rcir crtprR gftt%cr^ iii^ii 

*T%?t srk sr^lr % smciT ferT * 'anrt^ *Tf^t % srrc cptt tror TOt 

% f*R % *<R crt>^T f%5TT t *RT SPTW 3>TcTT | t (X^) %^fWT f%TO 

t*rif 3° «np wto aJk 3» *r?t ^t ttct ^tcrt | ^TcTRt sftt sr^f 
% fk%mf ir' srat^ ^r % ^tn: srtT «t%nr % ^?ff ^ t^r jm wt 
m ffe $3t |i (x^) xtt% # sr%?r ^ % tjwt^ 

^ ^tTT qSt 3fk ^TT | ^T % ^tR % ^fft ^ t^T-^TR ^t 

^t ffe 3frT TTfe ^t ^tt> ^t> | r>f^ ^t % srto % *?ff 5f 



§5rnif?r % sr*t ^ % s^-4*r ^t sfk ^tt | 

#% ^t *rrr 3 for *pt ^rfr 3ftT Tif& ffe ?m ?%"r *rnr if 

fe ^t ffe tftx *pt ^Ttn fteft | I ^Tfff ^t m f fs ^TR % 
STCTTST 3Tt< ^t sPTf% <TT | f3RWT T^T §t fa*T | l 

ferPT-%TT^I — t' ?^>F if ^ ^TWTiTT T*TT | f?T VT *F 
t^tW Ot ?TW-^sF fo?TT if sp^cTT g3TT 7ffTT | 3ffa ?fSTW 

SPT f^frt ^t 3Tq-?TSJl fe?TT if \ *RT afh 3PTSSir HF*Zt ^t t>STR 
1TTWT ^SS *f *t *PTt | » ^T % TTO: if 5TCT5T ^sjr t%T % 

stt grsr *r qt^B*r Tft H^or f 3tt ^g- q^a"T 1 1 fa<prq; %^t qr fcr 

*PT TfWT 3 o *Tft ^T 3fk TTfe ^T q"tXTT°T «ft 3 » *Tft *T*T ^T ^tcTT | I 
f¥*t 3tTT 3ftT <jfSTiT % ^?ff Sf foT JTT TTT> ^TT qfCTFT V ^?t ^T 
fa|2T foT ^t ft ^t<TT | ^ ^ft sPTT^T ^ | I 3RT ^T?ff if 5RT 

^t ?fat>r ^ttt ^tdt | <rsr ^ttc % ^srt ir for 3° *rft % arsr 3rfc w 
3°*rft*r *Rr?ft |t ®t<rt ^tcrt | sfa*r % ^Jr^^o ^ % 
^tsr aftT trt ^nft ^t ^ft ^rt | srh ^et ^t ?rrr% ^Raw |t?ft | ct^ 
5tot % ^rt ir t\q- ^fr, TTer ^tet ^tt ^ttt % ^t Jf tt?t ^ft, fer 

«t^T ^TT | I fcf ?n Ttt ^t ¥TZTffe ^Tt>^TT ^t ^TT^cT 3ftT % 
3T5Tt9T % ar^TT^ f%^TT ^TTcTT | W€T f^> ^TOTfST^K % ^o-^T 3RTW 3fh: 
^T% f^5TPT STTrar ^T^PTT T^TT | I 

TO^TsT> % W^T ^TROT S|Ht<f)' % J^T ^ 3fk 

T^t«T *RT % q^t ^t ^PT^ TtcT | tsr^T^T f^TR 3TFt % 5^ % fq^T 
«TT^T t f%JIT 5TOTT I 

W 3ftT ^>T 3T5f ^TTiT?T 3Tt* ^TT^ §^TT ^TWTT 
^Tf^q srotfa fe? TT5T ^t 5T?Tf fe tfFTT TTfw^t % |t ST^^TK ^ft | I 

ft^^T % qt^?T ^rTT JTT ^f^ *PT ^ g;qT ^TT | I 

wfH* ^Tf?5TRrm«ff wrin?!t>flTfsr^ i 
ar^twtsr^t 5JT«TT^%|qfTi%«i3: iik^ h 

3f^TO— ^fttsr % *ft3Rf ^ft ^ qft cTT^Tt%^> ?FTfNr % 3f?ff ^ 

*pn % ^tr ^ t?: ait ^rtssr ^ |t ^t^nr f^^r ^t ^r 

|r 3>qr itcTT | i 



fenrr-*lT^r-^ spt srt sFrf% | s<r% ^t aremr tt ^ £to 

^JTT | I sT>rf% ?fe StTT |t <ft 3TCTt?r ^TTSRT ^TT^r sPTT^T 

^tot^t cft srcrrer ?f^T ^ttsrt ^rt^ (^rt f% $<> 1 ^t 
aremr f^ ^r *r sto tt ^tt | w^t tott ^ *t sttst | 

* & $ 5* 9*ffr *t T^PTT ^ tf TT% ^mPTt T*t | 1 ^TtTtlj ^>T ?TTT 
tft5Rf t 3ft ftcTT | ^ 3f9T % *RTH | f*rM 3rote snaT* f^|^ 
^T & t%rT% *TT5PT TT | T$t SPJTTtT ^ SRTSrPTT ^TTT | I 

V Erft *r fcr jtt ^° *rft * w ^f |tert |— 
<Twi«nraTT^r «fi3nTrt> f*iitsr^ 1 

aHTPTRT fk^$R ^Tgrf^TTqqt: | 

{%°) Wt SWK ^T qX*HFTT% St JTtarsTT ^T m?r ^T?T 
*K S*HFt ^TftfET % *T§# WTT % ST2T% *T 3|t 3TT%, ^sTT Scnt |t 

tft5ff TT (^) apisr % 3FcT it' apqt^ SRT 5T9fTr% % t>T SfTT 3 ^o 

*r?t ^rr ^ frr 3ftT sfsr<T it ^ ^rst ^t T^r ^r ^r ^ ^^t^ct % 
f^r ^tstt *r %o q-ft t^t q^ r^r 3frr *r ^o ^*ft # 1^ ^r 
^t<rt | 1 

t^TR-^T — FT ?*rW 3>T *T*TSFT % f>rq sT^Ttsr^rc % 
S5T>p ^o-^T f^ V3 3fk ^% TT^T T*t ||TT ?PTT =^T%^ I 

^T f^f ^t ?T^cTT ^ trsjr ^r ^TTTT ^T^ ^FffiT ?JT*T | f^T ^ 
*Pt 37Tt% TTT ^tcft | tT5T f^T ^TW TT ^PPT 3TftTT^IrT f§Tt%5r t^T 
% tsTĕ^T £<TT ^T ^TcTT | I f%5T % 5T TK TW *J g^TRT T^TT | 
apcTK fcTTT | f^ f^^ ^T ^^T ?«TR T?t ^TW T>^5TT | f5RTT>T 

sr^srnr ^t vt tttt ^tt^t % mr^ aftx sr^r g^r% ^ % ^ttt^ | i 

SSraf%S TjjjT T»T JTTJTt^T-^TT, ^ ^^RT^, ^ t%t%3f ^t ^rTT ^f^T 
^TT, f^|T?T^^r T>T ^ fsr?f 317^ T ^ | SpT ^T^t sFTt% TTT ^ft | 
#sPTT>r T»T t>T ^7T | I ^ST ^T *PT 3T?STT«r | ^^rt^ 

*fte=frr 1 jt^ I fsp ^ r>T % ^ t>t ar^tTT^irT | ^"t %%^r 



% f^f^r 3?tt | ^ef^iq for ^4 fsfrrcT3r % ^ srrcrr arecT 

ft ?f ^TTT S^T ^o ^Tft feT ^TT t faqTTcT f5T% ^t ^STT 3T5TT5T 

fe?T tf*T % ar^t^T^ ItT ĕFT «*TTCT ^JT |t»TT apgt^ c ^o qfft TRT ^ft 
spTTT^ ^T ^T % f$TfcT5T T^T |t ^o cHF t|tTT I fjf*T **TH ^t *T| 

^rt | ^t^t 3rsfTtw3TT^^ — ^rtpp 

^t TTT sPT^T ^3° Rys' % ST*m»T | l StTC TT?r S«TH ^ 3175^ StTTT 

-£j<t-Wvt 3ftT ^nr ^T^r sstr q?t sfsmt er =r w*r 3^t 1 1 




^*TPWtfq7 *TsT?t£cT % f?fT ^tTTT 5T^ lfs$r TT %° ^t spT 

i^r sttt ^%ift sr^r qr *rst qft ttct | ^t 

•Wt^T % foT Sfaift ST^ *T>W TEfft ^T 3ftT ^rRt STJT T>5T TT 

V ^Tft ^t TTcT ftcft | I qf STcRn; ^ 2pf if ^ ^TT STTcTT | I 

^ft^f Jt STSTTW ^t 3T?f¥ if *T ^TT 3ft3pff if Pfg^ ^T *T |ft 
ScT^TPTt *pft | I 

t^-TTcr ^np- ^tt |— 

! 

3?*cTTStq TO?T?^ #3*3* 3T|f«wft: | 



sh^t? — ^ arsrm* % 5f>r % ^rt *f ^t srtw ^o 

«pt ^tt | sttt w % ^tarc tVr srh tw ^tcrl | 7^5 

f^T arar ??TRf ^ t%*pt 5Rf*r strtt I sRrff¥ sr^t irereHrerr fr«rf% 
gr^^r sttctt 1 1 

*r?fft 5ft fer ^tt w ftcft | — 

5WT 5TT§TW»I | tiw^ «prs f*«ra: i 
TO«Spin »T5TfrTT<lT% VETTOTf*3lq UVll 

?> TTftRf *PT UtfcT % ^Tt^TT ¥t f<TfTfsr 
^cTSTTST % ^RT^ 7* 3fT 3TT%, ftrp^ ^STT ?T, 3cPt ^t 3T?cPC <TT ^tTT *f Sf 

afh: trtt <rftr ^tt ^t ?^f ^ t^tt ark (^* ) 3fsTw t sttt ^ 
^Tftr ^t iff ^ Tprr i *r*rffa> ftrcr *sth qr *nair^T5r 3 BRT 
^fr t wpt *rs«rk <r* ^ *« <t?cTT | i 

3TtRt £taT t *Tf fo*TT | % f^T ^TR $ ^STCT *ff | *T|f f* *T 

3ifcr §tctt 1 1 ^ro spijttw mm itm % %^ m *rf Optt *ftt | 

'3PTT«f STTHT SHTT ^SBW I cTW ^TT^T ^Tf\fa ^«TT% ^WT *T3T 

wt^' i <r © ^ g HKW T ts^rst cttt tttspt ^rtt^r t^t €t^T 3f 
m ^t *rff 1 1 **r*T m *rf ftnrr 1 1% ftrcr ^nw <re ftf*ft 
^TKm^rrftr^ stst ^r ^fcff | ^r *«tft *T ^f\fsr % *ttt tt^t cr^r 

W ftpT ^T ^ TfrTT | I spfffr ^Tff TTS5Tr^TTftR> ^T^r ^tcft | 

% ^-^f^rq> tt vfrcTT | sftr irff ^r 50 3fw cRr ^r! «ttt w wr 

^ TWT I I t^TWT spT ^TITT ^T^TT 5f^ ^ff, TSTT"^ 

^ttt ^t 3f%a- 1 1 wftr^ M^^i^t' ^t m I ^ ^TT^T ^t ^t TSJTT^ 
^tptt ^r ft 1 

??T ^t ?^fW 5f ^ ^r^TRT THT I t% ^ g4 ^TT^T^ Sr^ 3ftT 
TTftnff if ^cTT I cT5T ap^t ^t TTT^ ^t TTcT ^tcft | I ^ TTT^T ST^ ^f 

5T%9r ^TcTT | cT^ ^^"t ^ST^r 5»Tf>cT ^o°<|o' fT?ft | (^ft ^ 3ftT 
^ ^ ^ Sr^ STTT q^ TTftpff Jf I ^ cT^ 5^ ?fa*F W>Tf?cT 

^o' % 3TfĕPP ^tclt | I 3T^ ^?TT | fa ^T 3?t ^ftm 5flif% ^ ^' 



%rft | ^ ^ % t%S *TT«r <T3C r^^Tl <T? TOTT | I | fo 

% s swr w ™™ ^ ^ri^ 7 ^ ^ I» ^^ 77 3rsrt,r 

v' t » ^TT%Cr W S«TR <TC WTT^^T^ ^THT *TT ^ ^t*TT afft 

% <5<Tftr> % ^ sr^ s° sfw ^ ^tt <nr tot^ 

qf ?r^n| i ^tot sr^rt?r % $o ar?r ^^rc % *t ststti* 

cjoss^o^o' |STT I WTH^ f^T ^T^ foT*f *Tff <TC> ^rt 

w&st | i s*r% srre ^ ^ 3% ?Pt% ^M»'^ ^rt^ ^rsnr 

ftfr 5T3T cRT ^ ^° V.o' % ^TT STSTPJT <TT ?T|t ^sT <Tf*TT 3rqfg; ^T S^ITT 
TT 3t TRT TRT ^t*ft I ^% 5T%f5T ^5 ° ST^TTW TT 5t *T^t% 

3flT tVr ^TTT I V3 **TT?T 3>T *rt3RTc*nr 3PcTT f^TTO[ ^TT % ^TT ftTT H$ 
5TT?T% «PT f?PT*T ^T 5T?ff ^rW % ^TPTT IPTT | 5jt S<#P H£ % *ttWI% 
«l$r TWT % 3T3STTT | 3TTT t^T^T wN? ^o-^ % tW T*TT | ( 

^Pr ^ srsr ^t^t t*r^5T 3TTT ^ Tjfmi % | <t*t f*N% 
^«rrt% ^rsrrsr^ ftft | t>RT% *°' arcrrcr % 

wrl tt ^ ^t T^r% srrrsn: ^r <r? ctt | ssrr%<$ *t^t tts =pt 

f^T ^TT | 3ft * fcT% $ SrSTT 3T5mr <TC ^TTRTR St ^ ST^T 
^t% % ^RW XT5T | I 

■^tr tt^% fer it ^Ta 1 -^Br |— 

irT i^ot^: qf^T3i%: i 

qg*T *TrfsTf*$§ #^TcTTS# T 5^T^ I 

% TO% <TC <5JT 3TT# ^TT % ^cT% t ^ X ^ (^) * ^ 

T^, 5*^1 ^ .*ftsT TTtWf «PT ft ifjf ^ W 3TTT «pHT % TH^T, 
^ 3ffT t%5 TirM ^T ^ Tff Tf^"T I 

^TPT-HT^T— ^T «R*T fWT 3t\t *ft*r ^lNf % 

^ | ^ ^%or IPTt^cT TTf9T ^t sFTt% % SRTT^ % 

3fto ^Krt | ^T ^TT *T|tfft % ^ ^T ?«TH ^ Tf?TT 

fsra^T ST^tUT «So^-HH ^5'=^^° ^*!' | I OTTT ^ ^ ^TT | 

ftf feff ^ ^% ^ ^ Cr^rt | q^g; W ^tOT st^tt^t tc 



3T%^ ^tcft | 3PTT^ *rm f*T^T, ^ ^ ^ 7TfW * T^TT | 
^T for ^trTT I I 

H srsrtw tf ^ ^t % *rt5Rf if ^et *tt?t% *r?t ft% 

% fe?T 2TT TRT ftft | - 

«fWfer agRgrrra n^\9ii 
3PT^— 3^- $4 irr ^ ^ Tjfmi Jf t^tt | ^ ^n: 
% 5T*r ^crr *ftr s*raft ^ ^t ^tr gsrr %^ | stot^ ^ 

TcTT^ <T* 3TOT 3T*cT |kTT 3ftT ^ ^rr % *ft?T TTf>pff if T^TT | 

^ sfsnr r ? wgz ^rt «TTTsn: ott gsrr | i 

fon^-?rjw— w ^t grwirTir srtsr ^t| cr* *t<| 
^ *f srr^ | ato *mr sttrt sttt *ffor * T^rr | s^r 

EP-T TT *TRff 3 *RT f^fTf %cTT | sfh ST5 «K gppRT T^TT 

| I WtT%^ ^ % TT^tJTt if ^TT3ff ?|>T ^ fa gfh: 3Tgff ^ C TTcT 
^<ft | I <Tls$ ^ ^ ^TT Tf STTcTT | ^TT lft^T Jf ^t ^TcTT 

| arh: ^ *mr <r* wott ^t^nT *rtw 3f | ^srtW ^ % % ^ 

^T tf ^TT I 3fh: n$ ^T f^T ^TT | cRTT ^tR 

^TR^ ^#2TT?T^ ^iW^ % fef ^ ^ 37TT ^ ^ q^cTT | 
f ^TT f^5t^TT |— 

^iR«sTf»5ic«T^: ^rt«r m^rrsRPcTn: 1 1 ^ * \ \ 

3TJT^Icr— fa) t^p^ t^t ^ fq-frf£r % ^Kt ^nr ^t qnc 
f^«rcr ^t m tfm % ?«tr % sta 3m ^tttrw jtt ^titt^^ % srt^t^ 
?ft sr*rw ^r^rr | i (\$) ^ ^rrarl % ^ 5f ^^Tfer snTT 



*forsT JTT SrTC ^t *PPcTT I I ^T% % **TFTT if TSJTT^ SRT SPT^-STPt 

tVwtt % ^ artr T^ft 1 1 

fcj^|?f-^n^q- — dtUW T *FT 3RT ^TTiPT W$ *fsrTT% ^TW *T ft5TT | 




9 *r 



(fa;T <^*) 

3T3T | I WT5T% W foT StR 3T¥TRT ^ *TsqTf *PT*T t 5fa 37TT 
ftm | 3TTT ^TSEn^+ir^l*" 3FTT ^T ft4t | I ^t SPPTC #ITR % 
3RT *f ^ sPTT% ^ft| I ^Tt^ STOT ST^RT 

^R^5t^3?TT rTcTT | ^5 ^ 3T5T *TTTT ^TTK^ 

*ttt 1 1 str^t *r| ^3 3f?r ^ w % vFPfm 1 1 

3T83W % ^ff TT ^TT^PT ^F *TsPTfcr % fe?T JTSTT^ *T ^PT €fa ^TT 

ft5TT | 3f>T ^V 3fST<T 3T5TT5T qT^FFT^T *nFTf% % f^T *TS*Tf ^TĕT 
% g?T ^tcTT |, ^3°^' ^STM ^TT ^t Wf^T ¥^ T^T 

BTTT ^ ^' STSTT 3TSTRT T^T ^t TOT | I #ff 3T$rftfr % 

% ^sttt ^t +fd<4--£r | *ptt t% *n?f % ^tt^t *r|r^r ^tt 
"^r % sn?t T^tt ^T^rt 1 1 

5 sft ^smr $ sr^? ^«n^ % Ts*rrf ^T?r ^t ettt sttt 5fsr<T 

^t ^RkTT I Wff% % t%Sft *«TH 3>T 3TSTTW $4 *P*t TTR" W7TT% ft W 



^tTT Wf*T% «RT t%tft 3TT 3RTt?T 3TTT # ^Tf?rT trĕp ^ fegf T % 

| 3TTT ^ 9FTt^cT | <ft TS*rr^ ^RT 3*rt t^HTT % CTJT 3TT 3TTT |>ft 
Vfk 5FTf% 3TtSRv | <ft ®FTT ^TT fe9TT 33*t ^ff (Nt f^*Tf&PTC 
fasT XX, X^) I <TT?§ ^ % StK % ^ff *f »T8Jir^-®RT # f%9TT 

*P?T 3tTC ^t 3fK §t»ft 3TtT IT^T ^T % ^TSPT % %?ff ?f *TSiFT|f3T?TT ^TgET 
53TSTW 3T> ^ft I 

«Rv9 if iffcr ^tt % tft<rc sfr srsr | ^ ^tt iffcmf srers 

^T^TT | I S 3ftT 5 sPT *T 3ft7: c[fSTT RJT f I TT W *T faf ^ \m | I 
«T 3TWrt%, ST3TT 3fk ^Ct XtT^ JPTT | i ferft W »TT«n«f TT ^f 
tWrct 5TT ^?ft «Rffo ?PfTT % SHTgsT Jf ^ Tt^TST if | I 

^ ^tH: ^ ^T 3rk <?fSTW \m | i ^ T*sTTI? t>5^ 

^TT % ^nHTTRTT | I #ff T^T3ff % cjt^ ^T^T ^STTT ^mi^-^im 

3tft m ?fsr*r |t ^T^cTt | t ^wt ^ 33' ^ttc art* sf$r*r <r?rr 

3¥% 3T*TFTRTT 3vTCt FT ^ *T^T 3fVT ?feift ST ^ *T^T | I ^gt ^T3ff 
<TC fe*T ^T WT 3<f ?f ^Tft 3TT Rtf TTT ^tcTT | 3ffc TTT% 

^T 5TTT1T tft **T> STTC ^cT^T ^t ^tcTT | W ft? ^o-^ % ^cTWRr 

«PTT | I ^TTSTT' % 5ffa % spTTT Jf 3TftTT^ 3TT STTTT ^o ^Tft ^T 
ftcTT | I %^ STT^: % ^WT^T Jf ^ 5Tm^ t>f=^[ | I ^rlTV 

tt^t % str ^tt ^tt ^ ^ ^rt^ ^tt | 

qR ^ tr^> wrt-wR Rww^n fa cr«n m?r ^t w ^tctr | r 

^ft ^rTT t^g; ^ ^ ^*!' |T 3ft ^TT | « ^T f^T 3TTT 

v ^t TTcr ^rt 1 1 wt st^ttt stsmt sr o ?r ^ «ft |tcTT 1 1 ^rTTT 

fT o ^f TT ^ ^T f^T 3fh ^ ?T|t% ¥t TRT ^twt | I 

tfTgT<«itTFTn: 3prf| TT# ^xr i 

tt?*w %g*n5ii^r 5tot n^so 1 1 

«nr?nt3Eg «r*n| rTf^ qftwn^ 

sT^pR — (^o) ^ 3TST93" ^ % ^nr^t^ ^t *r <5t^> ^tt 

ftcTT | ^ srTT<re<T % of ^TT ^TTT % 3"*RTT ^ ^tcTT |, %pTvr ^T % TtT^T 

jttt if sr^^its ficft | 3rtT f^^r % ^rs^^t jttt ^*re>r srct ^tcrr 



^gar 1 1 (^) i^t st^r *tttcpt<t arrt? %wf *f 3>*t sr *tsjtt^, s?*r, 
PwH -^par — ^rrc i*Rf <rcm s^srt ^--*<> ssrWS 

«cJSTPTT «TT =pTT | I T^T *PWf ^T SP^ST ^cMPTT TOT | I 

- f ^rr |, fnr^ 3f srt ?t^t § £<> m tt^st | tst tt% ^tcrt | srta: t%5 

;$ft t *ft TTT^ *T 5 o 3f?r <Tfa5T | ^PTt^cT ^"tcTT | I ^ft WK 5T5T ?T3»T 

/ir wsm"$ it^T | cTsr Tt*ra> *f ^rfe*r tlrsjCt if sni xife srta *r*F*jtfe ^ 

o 

fa^Tf*rg$f qT§f«ro<tct ^eitwrct nvs*n 

3ra^R — ^t sftT ^SPt % CT^TRT ^T SSTcTTW 3fta JJSRT 

^sP ^T TcTt^r STScTT STTcTT | T«TT ^t STTT § S?T£T 

^TcTT | sr«rtg; stjtctrt ^t ^tctrt ctstt ^sra" ^t ^tcttst s?cTT | i 

tp: ^sr^ ^ sta 3?tt ^t <t?cTT | srta stjt crta ferfcT^ <tt %*§r <r?ct 1 1 
^ *r ct^t sft srta ^t *f srjrt ^t ^crtsr 5T?ctt ^ttcTT | srta fsr$*nn*3*r 

^TT ^cTPJT ScPTT ft *T£cTT ^TcTT ST^T ^cTtST ^f cTT ^TcTT | I <TT SHT 

3>T ^cTRT $0 .tftX f^[^i?5r ^T ^TcTt5T *TcTT5T £o ftcTT 

| **ff fo ST^ TT ^ f^^lT^r f^TfcT5r ^ ^t WTcTT | I t^TTtcT 

^TT ^t 3ftT ^ ^ cTT^ ^T TcTTW *TScTT sftT ^T^ ^ ^T 3*rcTT9T 
^TScTT 1 1 

^ $t ilfcT ^T ^TTT— 

wggj ?wt»5T 3nfeH«cf sr^Tf^: i 
q4ca^* ^«5T ^T^^m II^S^II 

3R^R— ^TTTt % 5f^T |3TT sftT STWT^ ^ ^T *OTT ^TcTT 

|3H ^-^TsP t%X?cn: ^TT ^TcTT | I ^ft % STIpT W %t *XW*%t$ ^t 

l^t % *rr«r ^rTcft | 1 



f^TR-^Tcq-— ^r, ctr M&s; <r ^ ^tar 

3*r ssct |, qf^r ^tartr^msr^^t snct | srh: ^ Sf ftp<: 

^ %%5f TT 3TRR | t ^TRW 5TRt?T $f ^ OT5TT 

^nciT tt t% strt 3rpflm-^rar #tt 3mrr9ftr sr o ^f Sf srsn gsrr 5it| tt^ % 
mr t^t | ark v$ ^t sf>srrq ?ft ^rt arrarTsr-^ ^ «mt ff q^ *r 
Tf%*r ^t fr T^t | i Tcr % wRcnr'? % f© qfer sr^- ^rt %% 
smr 1 3ftT ^rrc t>^ts *trt % t%T cftr T^r 1 1 ir^ 3r ararrsr snrmt 

*t fe ^t TTT | % 3n5f>Rr-^T ^t W TfcT spRT 5PT|[ TT$ Tvfr | ^R^ 

q^r> ^ t% 1 1 i*fr Tf% *t ^ srq% srer <r v& t t& «tr 
Tt^r *r <rt ^t *p 5TRft I, w tt>^r Ttlr ^t ^*t ^t 3rt-^tw ^ 
1 1 s«ft % arr^Tw % *nft ftR" qrsr % qf^T ^rt ^Tct §tj ^rrr Tfct 1 1 

^f> *t fcT TTcT ?Ft ScTt% ^tcft | I §*RT Tt% ?t q^t l^T if $T ^t 
TTTsPTTSR %5ft|t>?l% ^3ff qft ^T% ^tcTt | artr 3TT^T9r if ^T 
Tf%T ^t 7XT ^t ^TcTT f 3TT T <J«Tr ^t Tf?sf*rT 3RcTT |3TT 

TfcTT | l TfcT 3>*t T«ft *t TTTT* T% ^ | I T^ ?>ft TtcTTT ^TT *f 
^TT«T *ftcft | 3?R <T>¥t |f T5 afTT% 3TST TT TT^cTT *ft STTcTT | 3TTT 
3PTT ?TTT ^t «TS^TcTt ^ft 5|Tcft | 3TTTT *rp>t % %SFT ^t fqR3>t «Tr^TcTT 
|f 3PT?T ^TR ^t ^fft ^rcft 'SJTctt 1 1 

^tt^: 5rr#r m ?Rff ^ ^Mr ^"t ar^rr ^trt ^t | ^rt%^ q^ft 
^t t% ^t ^Tcr snf % fi5 q-fwf ^ft Tff | t?^ ^ f^R 

Jf % cT^ ^Tt^TcT ^Rct I 3TT^TT TTT^W^ 3TTfc ^ ^ 

% 1 q-^r t^ f^R f^rr srrjnrr % % cr^ ^t cr^ tPtcT to? % 
3T51pr | « 3T%^ irr>cT str 9ftt%^ ^itt^ % swtitt % t%s t%tt 

^ f«P Jf ft>^T 3ftT TTt%^ ^t »Tt%Jrf I 3ftT ^t % ^TRT 

Ta> t>fT Jf t^t ^r ^ % qferr |stt ^ TfcTT | srlr ^5 srrt^ 

^t qfwT ^tcTT | cttt ?rsf ^t tft t>t%^ st^r ^t %w q^cft 1 1 3TrrR 

^Ri^Rk 3ftT ^TJH ^ <T^t *t Tt% ^>T ^R^T fsTT % t%TT TT 

^ 1 1 ^ ^cmr ^rr arR^ «th t^ctt | r% ^tr t^t % 

3TTTFf 3TFT^ 3TTT 3TTT*T€tT m T q;«T> ^T =T?FRT TITct | 3TTT 

<f. «*rfcT «id^rcT^ f^i%K?irq^?i9r>cr *it«qnr: 1 



*wfrr sst^P % ^ 1 1% ^rcfr |f ?tr tt #5 

t>TT3fk T%?TT* % Tf, *K 3TTt> 3^ fefTT if ^ g$ 
Tf ^ | WT cTT| JTSTW-^ 3R^T ^ TT *ft sr*nt^F?ft T^t TT % T^T 
JT^Kilr ^t Tfe*T ^T cT^ ^TRTT g3TT TfcTT | TT^ T<JTTTT t%^S *r*T3T 
fo*ft ?T ^ TPTT 3Tfr: ^TTT^M^ 3TTt% it ^ cPP ST^STcT ^ I 

^TT^tWt^T 3>T ^ gr^ q^ | f% jff% ipft §t T7«T ^Pt 3ftX 
^Rcft | <Tt 5ft T5Tt 3TT?t sffa^T ®tf STRTTST Sf 3f 3TRT | % TTR sfk*T 
cR> ^f Tf^r ^TTcT | T*ftfr <pft % % ^HW TScft if 5PTT g3TT Wt^T 

<ft «Tp" f* T^iT *f §t «TTcTT 3ftT TSft 3TT^T9T $ T§ 5TFt % $t% T| 

^TTcTT I f *RT V% f^TT % *fik T£=ft T^T ^t 3TTT ^SRTT <ft T?TT^ 

st^t 3Trf? *r#5T Tfc®*r ^t 3ftr TfcT w*fr'r% ^ stetrw 

3t^t^ ^t ?m | fo *rfe ^ptf t<tst w?r |t*t if ^^tt ^rc sti cft 5rcr% %t 

% ^RT ^TT^T TT# ^t 3ftT tTT^TT I I 3ffc *rfe ^ ^T «TT^T t% 

T«^t ^rp t* ? t% % ^rat | ^rki^ t^tt^t 3nfe tt^st ^t sf3r gq ?rfr 

Tfcf <ft ^cRT *T^T *TTW *T TS5ft tspT *HC if t^> ^ ^ft | I 

Mf 3ff % 3TT"t ^Wr 5T*F T|N *TT"t ^T ^TT^ ^ | fe ^T3T f^ff!rT 
3TT^T5T ^f 3? STT<ft | ^ft ^WTW ^TT 3ft ^T *ffff?T ^ T^T | ^ 

OTTT *T TOTO ^Tt ^T ^cTT |, ^f^q T5RT ^ ^t^TT ij# *V afhC 
^TTcTT 5TRTT | ^ft %*T Mf ^TT $t ^»Tcft ^T?ft |, f f ^TR ?Tff Tf cTT l 

* ^ 8rq?fr >rtlr ^t^^TTT *PRfttfira% ^^w3r%^ 

^T 5fKft | I ^ ^5TTTft TT ^TfT |3TT 3TRTft ^ %T ^T 

!T|f ^75TT t^T^^r »TTft ^ Tft |, TT 3% %*T ^to^T ^^TT 

3F^g *T%^*^T ^TT^^T ^«ITft!»T^ I 
fk&( q**T3 ^im^T5T»lT ^UTc5p«l' wfcT M V3 1 1 

T^ ftr^Tt>T^T 3TSqm *| ^ 

WT^T^ f%GF3, <FG T^t^n^TiT 

3?^ft?r «rter^«i: wto fesitaiT ns^ i 

STTT^RTT, 'TYpTTR 



t t W ^ |^ *ft 3% SPT^ ^ T" ^ER-^ETT 

*PFcTT |, f5 ^cTT |, *fe g-^rr | I epftf% TTft *f T^T §f 

f^9pfr | ^rJf TTft ^TT ^TTR T^TT | T| %T ^T^T 

SPTR ^T *t TfpT % ^ROT TTf *T Tff ^tcTT I ^spT TcTT tft *T^T ft oTTTiTT 
3TT ST3FcTT | I Tfe STgcT cttsT ^STcTt |f TTft *f 33 3R IT^ sff^f ^ft 

sftT ster ^t srrc cft «rsr crer sts Tssrt ^t Tfr" © %cn crsr cpe iT^t % 

STPiT ft ?TTST 3TT*T ^5cfT |3TT ^f TfcTT | I T| ^TcT SST *PTT 3tk ^ft *q*£ 

^g- <rf Ht | ^r^r ^f *ptt ^Vt wpt tsrsr *rrft fost h% % 3*r 
<r ^t ^jttT^ irsrt swr *f q^f q?t srw^t cHF <t§ *t *f f® sptrt 

^T^TT ^ cT=fT TTft % m«T 3TTTT Sff cTT |CTT Tf TT 3TR ^ET 3HT| 
?Tff fn^TT t^ra SpT^ <yrST 3R% W 3TTT 3TC^ 3TTT 5ff 3R St^P 3fq% ^t 

*ftsr ^ tt^tt i ^rcr stht ^tt sptkTT 1 1% ^ qftf ^ t%sft ^r *t ^rctt 
§f TTft, ^tt^h srrf? fr sr^r ^tctt | cre ?ft ^*r ^ ^r ^cTitpt ^t 
«fr TTT^t *t *tt srte crj ^ ^sj fa*ft ^*r ^5 T?ff STTctt cr^ 

cT^I ^^T ^T^: ^ ^tcTT, f tft ^iTN ^ ^cft |f TTft ^ ^tS f^cTf 
| cft TTft % %T % ^T^lT 3TFt f*TT «TTcTT | l 

W ^TcT ^t ^nct qft^rr ^r st^tt ^t stt ^RJctt | 1 ^ cft ^nfr ^t 
| fo q-f% ¥tf tt^I ^t^r f © ^^rf stf ^t «tpt cft ^ stt^ shr 

itt^ ^«^t TT fl7cft | i ^Tft ^TTft % 5«% ^t ^Tf H^t ^T o % 

^nr^nr ^tcft 1 1 ^rt%^ ?rfe ©cT % tt?t ^ tcsr ^tt |«pf t ?ft# fnrrJTT ^tr 
cft Tf5f qr ^ o ^ ^nrr q-f tt srt^ #t 

% Wr^TT ^HTTT I fcT?ft ^ t qfk TTft ^ o Tf>5T 5it% ^t % ^^Tcft 

^t cft ^ 3ttt sff «rTcft I 1 ^twrr ^ ^TT^frrff?: ^t cT^ st^ ^t cft 
q-c2R % ^^r s*th qr T^t ttttt ^rf^ srt ^ ?«tft ^ st^ ?ft% | ^ 

qc?T^: f«RTTT ^TcTT | WT^ \ 3 ^ <ft# TTTTT Tlf|T i T^ ^€T T§T qfcTT I 
Jf 3$ TTTcTT | t>?T% 5fa ^T? % f*lTTTT ^TcTT | I ^TTW 
T| | f^ qc«TT f5Rf ?m ^cT TTTPTT ^TTcTT | ^T?f TTft # sft 

TfcT ^cTTR Wt | 3% fTTT % ^JR Wt T^cft | ^f%^ =^f f»Rct 

% ?TT«r-¥T«T TTft % ^TT 3TTT ^ft Tfcff «TTcTT | 3ftT 3t^v ^t t^RcTT | 
f^% 3^R % t^RTTT «rTcTT | I *P&T % %5T Jf ^fct |^ ^tf =T?t TT5 TT 
3KR ^ 3?TT TO?r «TTTT 3fk fqR ^tt ^t "tts 3fT ^TRT ^ft f?RT ^T 



m T$ S3T5TT # 3TcT I S^TT % 5T^F Jf ^sart ^T %«T T^cTT | I 
%ft cR^ ^TT iT *ft 5ft ^Nt ^T 3T> ^t | ^ %iT^TTRTfcn | ^ftt%TT 

' tS^TT 3TT ^TfT qs?ft ^t Tt% % 3TR<T Tr^PT # afff^ 3fcTT g3TT ?fiff 
•W I TTft, *ft£T 3TT T*TTTft % 3T^R sarsrT ?pft §f §t cfr ^ ftĕ^t 

arrc 3fcft §f ^ qfctt | wtr% ^r»TTft sr *fter ?pt Tt% *r stt^t ^t ^tt 

V *TT ^"tf ^TR T^cTT, ^ cft pT ^t ^TT?ft gf ^FTcft | ^TT>tT tft# 
qrt 3ftT ^ft | 3TTT S^3TT TcTT^T ^mfk ^t fT# ^Rt 3ftT SfTcft | I f[f *rfe 

<TSrTTft *TT *fteX % ^ 5R ^ ^TT f^ ^TPT cft ^T% < *f|cR ^t ^UT 
^RR* 5TTfT ^ ^TT ^T ^ «TTcTT | 3TTT ^ *TTft ^T ^TTR T^cTT | 

^rt%tr ^r^r s^tt qt# 3f t% ^t sr% ?rff T^cft i sst stctr ^ ^t 

«NcTMT^ ?ft S*T*TT 3Tt qt§ 3fT?T $ 3TSPT2T *ftcTT | TOtt% q^ft 3TcTP3T*T ^7> 

^cft gf ^ ^rdt st*t t%fT |f Ti^Rft | ^r^nr ^g-rr *tt ^t %»r 

TpT | I 

3Tr5TTJT l^T $T ^ cF# % <psft % spr?t *T ^TTt, 7#cff 

3nt% ^t^t€t ^srt 3ht srk ^ ?ft% ^t 5TTcft ajtr ^ ?ft% ^t srTcPr cft 
^ sr^w f*rc qf ct qr?cj t>sr ?rff ^Tctt ^rt%tr ^ssjt ^ ^ircTt, 

^«^t | I ^^Tf 3TTT ?ft^Tf ^t ^T^^TT ^«^t % ^t f^"^R ?T ^ft 3TTcft | I 
^rt 3ftT sft T55TT | ?ft% f%5TT Ef7^t WTcft | ^tT. ^it 
3TT^T?T ^t 3TTT $t fkm S^T f^?TT ^Tcft | 3TTC qt fiTTcft 
I % ^s^t ^ft STRT^W grr%> % ^TT^ ft ^^t t>Tcft | q-f% ^tf 

TT^TT 5«^t % 3?TT ^T *f ^RT^TT ^TR 3TTT ^T^T ^tf t>tft «T^ f^T^>T ^t 5TR 

rft ^ ^t 3ft^ ^t qr q;s^t q-T <t? cft ^ f^f?r ^ | i ^t 

^S^t % ^t ^# ^?T | ^T ?ft% ^?TT | ^TT^m % %£TG5 % 

^ qr tRcr ^r artT t%r ^r ^r wt?t ? % ^rnt' sfR strttw ^t 

«n?FT?T | WT^T ^ =^t| f5TcFft f^ <R % *RT 3fk q^cff ^t =^t€t 
^rt^ 3TTqJT5T # ^t 3ftT 3fR ^ ^^t ^t 3fR ^TtlTTT % Prc ¥T 
3TT ^Pct | I 

*T|f cT^ cft 5f^TT3Tt 3TT WSTTJT toT T^TT I 3rsr ^T|TT ^ ^T 

^TcmT^ % sTTerrc fro f^TT ^iwtt f^T q^t ^f Tt% | I 
f ^ *fTsrrc*f 3T3^ ^t ^tct | fo ^tt ^ tV| 5ft §<t ^r ^ 



g*r-t%5T^r 



| «pt % trt 3T§r § srlw ^rm | 3ffc <rf^ % f%^rc *r «ft 
| ^rJr tV§3ff *r 3rf^r %r t^tt | srt 3r ^t% 1 1 *rfe 

§*RT 5t%*ft EPT <R ft <fT ^ ?R | f% f%*ft Tf , 'RTpr TT tftmr 
^rtst 3S% 3TTSTR ^t 3TTJJTT 5^t % 3RT *T 3Tt%^ £*t <R t ^tst 
# TT% 33% 3TTSTR ^t *rfr *r 3rfsR> ^tt i wt%tr ^ ^ t%st 

Tft?TTT ^t ^ frRRt «TPT <ft ^ 3rfspp %T % ^PTCT ^ft% *T 
t*R f ^ <R5T ¥t 3fK «TS^T t%^ft ^fft% 3*T% 5fa *ft% ^T^T 




f%*r ?fo 



%t ^TW Stf*T WZ I t *Tff vft ?T ^ ?T>TR ^t %t<ft | ^T % 3R§ ;ft% 
t*RFft 5TT<Tt | 3TTT T *ft?TTC ^T *£?T t 5ft ff % ift% | SJT3T 

^srr sr «r ^st^t <rc <pft % %?sr t* <k Tf%*ft i zrfe tth t%5rr f% 

tsRRt $ ^ T«^t <TW <TC Tf^cft | *ffaK ^t %t<Tt *T *T Stt cF?7 ^T*? 

^ripr ?ft »tt?TTT ^t ^r t ?r tt ^ <rf%*rT wft% %t<ft srr ^ %t {Wt^ 
^rt ^t «jNt % %?sr ^t srt^r srnrnt i ^ | f% <r tt, *r *rr ?r 
1 1 ?ft | t% t ^?t Tf% sr # ^wr 1% % *r>*r 1 1 TT^ 
5ft *r & Prcmt ^ntt ^r^t t% *r ^t *rf% % *t*tr ^Wt ^r- 

f5Rt ^ t>T^t p ^ 3PRt STRt TT% ^t ^R^T t%% 7|»ft ^rt>f% 



<TT <TC T f*K ^R fa TT tWt «Ti|f 7 fa, ST *TT % | SPTT^ T^ 

WSST ^TT f ^ ^ # 3ftT tWt I 

f*rtl# T& TTtSTT ^ ^TS ftRT % fr *t fr<t §f 

aR5 <rNt qr <r|^jrf^ ar*TT# f s ¥t artr ^t^tt | cre ^ 

^TTT sft 5fa> TPTT «TT STWt | t% ^t ^ spt artT SPPT ^>?^ft | l 
TT^ Tif TCtSTT | *Rftt% 5<FTT sNtT S*TT?T T|t 5RRT ^TT SRkTT tV 

3*p*t ^rtet 3ftr ^t TfW if ^rt srtt t% ^ ^r^ ^ 

Tf ^«^t *pt f%3TT V o o o *ffar % OTI | 3ftT JTtaR ^t ^tst ^ o o o- 

$e *rt §t stcktt i srt^ta sffc |*T5n! $ ^r Sr fa?Rt ^Tt^rT^ 

^t IPTT ^ t%3;«T |STT % ^Ko ^s: q?t OTTf *T f»Rt |f ^ ?r*sr ^sTT *T 



t%^rf ^ «re ^rrat | I twtt q^ ^T ^TT srtctt I ff> t>?TJft 
*f ^ftf $h- Tt% f*R<ft I 3cRt if =5ft£t srtT Tpr ^t srw 

*r sjtT g f^3ff ^t Tt%qf ^t srr tft ^tt ^t^t^n 1 1 i*rf%^ ^rsr 
1 1% t *r% 1 1 w spttt ^t ^ t*ftt *|t Tfr <?t m 

*r^<TT ^PTTf% f^TT qfrJRT ^t 5TTfre>Rt % ^ STTiT ^ 3TT Tvff *RkTT J 

^rt%% iT|f %t*t srrcmsT fen ttt 1 1 

W 5PTTT *Ft ^P^RT qT|% % ^t «ft I ^ft f%^ 

t^T TTT | t>^ ^T qT T^TcT %?ft % fat I I 3RT 5ETT?ff ^ 

t%T ^Jt WI T f® Tfc^T ^TTT Tf5TT | f^T^ ^T % 3T?T 

^TTTT* T f*R^Mt er*§ ^ T%JTT ^t 3TRft | f^t ^TTtr f^vT ^ft | \ 

^ Tt% srt ^s^t % f f%qv wr ^t |t^ft I ^t t*n;it ^rt ^ ^t 

^tit § 5TT^ Vftcft | 3ftT % 3T5T % ^TJT^tW ^ |tdt | 3TTT pTt 

Tt% ^«^t % 5^t^wit % ^K*r ift^ft I t^Rr^ ^5 2«sft % %^ ^>t 3ftr 

f*TC<Tt I I l^t%T ^ t>WT ^ T^-^t 3ftT cft ^f ^TRTt I, ?TT«T 
*TT*T ^f^PT TT ^tHC sft ^t «TKft | I f*K% ^RiT ^ ^TT ^t TTf 

wt ^ snrrr t^tt | rt^ ^t ^ ^rt % |q *ft fepcr 
%tf ?rfr t|t<rT 1 

^ m)n ^tT% T|^t 9Ht T Wt fa*TT 5TRTT | ^TTT^r t%T^ 
% t?T%-T^lf 3TfSR> t%W ^r^tt I | ^oo ^ RT pft || ^ 

^ t%9TT ^ f^ % ^PT*FT ^R^ Tf ^TTctt | I Tf srrW ^T TSJTTT^ 
|, WTT «ft Tft TRT t%S ^ft | | 



*§"*T-Rj4M 



00 ^t^jt str ^to sr*fr»r *wr (Foucauit) "Tt"?nP- 

infNr (Penduhim cxperiment) 1 1 »rfnrcr § *r-£ f*rs | % "rfe *f?rf 
?fr?T^ %^?r pc^r^w % smre % *fR *tt it% cft i^t ft^t cT"* 

# t\5TT) ^|t *T*TT T|^T 3TtT W€ *T5T *fft f^9TT <R *?ft"T"f> % 3fT?JR *pt 
"TfcT *f"T 5HTR ^ qf *TT *f*fffa t*""ft f ~T"<t *frtf l*r% iT"ff | 5ft ^ W cTW 
% r>"=FT%cT "fR ST% l **-£ ^ ^t %*f T 5TT | fa" q*P *TRt "?ft<?p|7 

IT/Tr «TcT^T cTR ?t *5T<r*f>T "fR ^rtWt % STtSR" ^t cR^ 3TR "TT% 

^ 3TTSTR f5rsr$ ?ft?R7 ^^PTTT ^TcTT | f*TFTT "STT"T cft f*T% "f"*T% "*T Wt"-P*? 

% ^t^jt-crt *f -f?rf 3Fcnc -T"f)r t^ctt 5Ffft% ctr -tt "Jt^ if wta^ *r<"7 

T^cTT | ^HFT WU STT Trs WHT 3Tf^ *3"£3T | "T fifl ?TRt SrtSR" "f>T ift 3FT*t 

*"F"?"t cr^r ^"t "^"tt "srsr f-f" -r*£ *r-#r -ft % ^ cT^t Jf ^ t^t | I 
*r*£ fe | f% zrfc ^s^t sr^r "ft cft strt^ % ??-r-t -f*t t>wT sft smnrRr 
^t ^art* cr«rr 3TTsrrc % t>-tr sr 3T^r x|»f> srk vfk ^ ^m*rfcr ^t"ft 
?ft ^t^nr % i*f<& crsr -pt 3t^t ^crw ^t fe?rr3ft *f qfecT?r *ft ^mi str 
^r^ *pt -"q-^"r -t"t ift «n-McTT prr i ^r%% ssr ^fr^-5nft*r 3r 

<p*Tt ^t ^r^nir Tt% ^tt ^t Tctt ^ ^t^tt ^ ^nst t%WT ^t ^tt TcTT ^i^T i 

T^J> % JTCTT ^ ^^K^i f ° ^TT T^oq t%o 5f ^t^T ^T-TW «TT I 

^t^" 3rq?r ^tt^t^t ^t q"f-«R?r ^ttt^ twr^r w^r % 5^r ^ ^rc^reT i 

^T^>T cTK ^oo |g£ ^t^t «TT afR T^T cft?T ^ T^T % (*o 

'«ft i f«Rr ^titjt ^rt^r^ swr «rr *ft?r % sft% fe5ft |f gf srq% gr^r^ ^t 
*t%^ F"r cr^ qr -^Tctt "srrcft «ft 3t>7: jt^ ^ q^cTT «tt fsp -tt^; cr^r 
snr^r t%5tt arssrt^ -?f-|^ ^ m$ qt^r % -j^ f ttctt sttctt «tt i 

??r sT2fr*r -rt "TTcft "^t "rft ^T-rsrRt v&ft *Tfcft 1 1 "PT cttt 

t>cT?TT t|t $ "JcTJtt -|t 3TfST^ cT^ "T-l sa^cTT ^^T ^ cft 3T<rHt 
cft^ "T% ^T ^ "Orf ^FT qR "5Tc^ "5"f> "jTTT^TT I $"R %^ ^ft^T TSTcRT 
|t "RRt "|t 3T-6^T | *^Ttt% "C^ "5T"r"r-T^ % -dT*t "PT cPTT "|"TT "^ "CTf m 

smr^T -f|cr "P^r qf "srrcrr 1 1 

"^T 5T2ftT "fTT "T-|cT "^TcTT"^"!" "^R^ "PT "3^T 3TJ|t\"fTT % *T^7 
f>?TR%m T^"5T qtffT f-p"TT | I fT«n"f) "TT5TT % "?PnT"T «l*^ 

1. "t*ft "jr^rr*! ^ ^^^ 5 ; <o % gT*Tf£fa*f"" ^t>^T ScientiRc 
American <\$ t ^ \ 




3t STS^TOT I ^ ^T *RTT | f¥ STT^ T% ETT^ q-f «TRTT | TT^ 
Tfe ^r^PT «ft$RT ^ feflT *T <ft?T ^ SRPTT 3TR cft 3TT£ 

% 5TK *ft ^ ^TT *T ^ $S ^STT ^SR ^TcTT ^3T | I 



^TJT 3*T% fo*ft 5RTTC 5FT^T ?T ^t 3TTT ^T* 3?T ^T *T fo*ft 5RJTT «PT 

fffaT * ^t i *ft*PF src^ <rc str: ^tctt t^tt | f5r*r% ^rft tt ctr *r 
<r* ^rrat 1 1 ssr% srtsrcr % ^ ^nct Tfa ^t^t ^t srTcrt 1 1 5*rt%% 
5% ited % t>r% s^r% ^ttt 'tt^t % % sr^roT t^RJT 3H¥R 

q% cr^ «tt aih: tf ^ ^ fe3*ft orrit if *rnr *t 

JT?ft 3fT ?JT?T <TC 3T5Wt cTC^ ^ft |f «ft t <3TT*ft ^T ^Tt^T cH?T ST^t cTT^ 
f^^TT t5F5TT «TT I 

^r^r ^t fmr% % fsn?f <r ^t^t wtt ^rf^r i 3*rfH% T^r 

TO-t%f| ^t ^sTT % R,^ ^ ^TT^T t <ff* ^t ^T t^TT 

srro at t>tt %r?r ^rr 3fk ^ ^ $ crsr % sh^ctt t|tt i *rfe ^tt 

TT f%3TT 3TFT ctt 'ftWT T^: ^ i?t*k tT % ^RTT | ark 3TTT* % 

^sttt sft «ft Tf *f ^ <rr $s % srp af t srK°r q* Srtt | i 

Wt^ % §T*T% *t t\9TT *ft ft <TC^*rfe 3TTT**T ^f«fTW 
f^y T ^ f^pZTT cft 3T5ST | I Tt?r % *ft% ^ f%^?ft gf ^"t ^ % 
^T^TRT ft fo 3*T T< ff ^t ^5TT % ST % <TT%SF $ ^t 

T| I T>TT STSTTit % ^ ^FT5T ^t ^at TT ^Wt ^TT qt%?T % ^ 
spT cPaTcTT ^ *PPPT ^t fa $f ^ T sfk ^Kt |f 

% % <m ^r st^ f^r ^tr i 3T^ ci^pt *t ^rr % ^tt 
ftRTK *t srW % i |t cft^r t^re: % cnstft ¥t ^t 

?f^ft t?PCT qf^3T % ^ ^t 3TSTt^ STT^sir ^ ^f *TT ^Tft f^TT 

3 ^twt f 3tt qf*rr t ^prt ^ t% ^ctt ^t % ^tt qt^r % ^ 
^t ^T5ft T^cft 1 1 ^ 5nrVr ?rfe % ^fOT % W % fo*n ^tt^t 

?ft cTf <ft *t T8TT ^Tft ^t 3T5f^T t^TT 3 ^ft |f ^ 7?^ I 

srsr ^^tt | f^ 5r*fr*r ^t t^tt % ^ ct^ f^rar 1 1 

*Tfe f^T^t 5RJTT ?T| ^TcT ^t f^ ^ft^ ^rT^t SHT ^T^PTT ^ 
cft *ft^ ^t ^TP^WT 3fk ^T 3T?T ^ t?UTT 3 ff% I ^?TT%^ 

t% q-f^^T ^sr ^t ^ft wt^ ^% sttst ^i^ % ^fT 
^t ct^t "*ft qf'^T ^r qr^ qrt ^r%*rr sftT ^rt^ ^pt ^t^t <n?r ^ ^r 
qf^r spt afk ^cTT |3tt ^pt qf tt ^ T**\ % ^% ^t ^ 



€%s *r 133» «rnr & *rt% % sprar |stt %m «t#*tt t 




( fa*r ?fo <^<| ) 



qvq? fo ^ 3R ^TTOT |3TT <rft^ ^PTTcTR ^V 
<PP ff^T I TT^ f^Rt ^ ^cTT ^TT ^ft *f 5*PPT 

*qr^T-^T ^PTT ^TT |3TT ^sT qf TT fo Stf*T 3F£TT5T £RT 3^T ^t ^TRT ^T 
S^T | fo ^ ^TTT^ ^T STO WT §t SR><TT | I 

W\tl % 3Tq% vFt?R> ^t 5PFR ^H^TJTT *TT I ^ ^ft^T ^T 
t^Rlt JTtHT^ J *ft ^T? ^t ^T5ft *f W T^TT | fsRT?f 

t^T rf qf | (^sft f%?T «^) 

sfe ^t <r <?fto ^n^r cft w^r «fN? % ^ft |t 

SWtT it^ l^i: % OTT ffft ^f W% #Tt" fe?TRf ^ft Tf^T % 

^ft Tt% *pth | 5*rfaq; srto ct^-crt ^rtt f stt ^ 

trf TT STC^ ^ ^T^TT ^TcTT T|lT I 

f^g; ^T & favT FTT*ff Jf ^ ^ ^Nt ^fft% ^t^ % 

^»7ft%%«n^^r%^^m^ 5fr t^^^r ^t % <mr| ^4t%^T% 
^t it% 3*r% srfgRr 1 5ft ^ % Trer I satsn; w^t ^ ^ttt fa 

^TT5RT ?pt *T 5ft «Plfc 5TTW 5^ ^T^T ^f f^TKT ^ft ^T 
^t 3TTT | CTJ? spT sfK 3T*t f*RR *t 3Tf%T^ %T ^ % *FR*T ^R* # 




( ?f° ) 



srtr ^tt |3tt afk r «r srr^; TT*rfsRr^ *t>t to>t stttctt gsrr k® TiiT 

Ttr^ V% ^T^TT ^3 ^£ tf % 3TRT^ ^q *T ^TT ^TTT ^ST 

fa» Tt% tort *r | i 

37FTTT ^TT fa TitSTT % **TR ^T StT& 3TSTT9T 3T | I fa 
^T, ^ ^«rt ^T %5=S, ET SJT ^"^t 3TT 3TST 3ffr ST ^rR> SPT | ! ST STT 

srer <tt ^rpr wi?\t ycrt ^t ^"jttt %t *r Tfa-fa5rR % st^sk st wff *f 

^TJT «TT SPTkTT |, ^ST^T X& ^TTT *T <TT 3TYT £*n:T *TR 3* <T <TT f JRT 

|3TT *TT5TT 5TT ^T^kTT | I 

TT ^T ^ WTT sft ^ ST | *T ^tfe^T (t*° °-3T) 3PTTT T 3JTT 3f 

% ?[tTT 3ftT 5ft KTT ^T | ^ *T ^>TT 3T % *T*TR ^tTT f 

T*J§ <TT f *TT 3T*TT t*T ^ *T % ^PTRRTT ^TTT SHTR 

STTSn? f ST ft <TfTT %T f%^^g; ^sTT <TC TS^TT | 3^ ^T% ^TT^ 

?fr?rer % srt ^r^rt er^k *t fesrT *f *tf «rPwr^r $m <tt?§ ^^r^ 

^ 5TTSTT ST5Rt |^ ^rt^ ^t *T *Rt |f *Rik ^t fe¥T t TTTT&T 

^tt ^r^tT ^r ?f5rwt fwu tt^^t % t<st Mt arte mtttn ^stt 

^g- trfiTT 3T>T 5TR Tf TT *TRf ^t^ ^T ^T fft ! TT«r *T qt^T ^t 

3ftT ^T | sRt^ T^ft ^T^tT ^ ^wtt ^^?T ^t 3TTT ^T^" =^ft 

^TTJI^Tt I 

srsr ^ ^tt | f^r ferfft ^ ^rt^r^ ^t ^5^^r vfk htt^tr 

5T^TT ?ft 'TOTT ^TTT %*TT ! ^ TH TW^T T^TT | fe 2«sft % 3T5T T^ 

^wt |3tt %ir ^r | 3T>^ s ^tt^ tt ^^t ^¥ ^ ^jtt st | ^^f%^. jt^ 
«rpnTT | fr ^ ^ % q^ ^r^ ^ ^r ^tt ftcrr | ^ ^tt st 
%T % tt^t ^^^: 3rfsr^ ^jt^t % ^tTT ^rsrtr, ^rt^ ^ ^f> |l *Rfftf 
^X^v ^T ^v ^T 

^TT ^TT ^p^- = — jT" **PT 5t ^TT itTT I ^T 3T ^T 

3T^Tt?T 1 1 Tfe SPTTT ST^tT toT ^TPT cft rr^ ^^TT ^^,,^ ,, 

^hT ^K» \*> 

^T2T 

= *feT ^TT 'Tt? f^m^ ^ ^ *f ftTT: I ^ff^ 



?rt? snt «fff ^t ^r>r^ st^t cfr ^t^stt^ ^t fkm *r q-«rt>r t^t^t 
km t|tt ¥fffr *R w $tt ^t | srrer $f 

■~X^»X rrSTUr*^ -~ = ^ 3TUT <1 ^^TT % ^TT^ Tfc^T |t «TTTTT I 



«ft *r^ >ft «rr gwr | ^^ff% *rfe ?ft?pjr -rsr *r ^ -- tft 

^rrer ^rR <ft 3 sf w % qfwJT Jf wtar t *r srfsr^> ^ ^pttt i 

■^T 5T^TT % IT?ltTT ^T^^W^T 3T5ri*9ff ftF?T-f«FT fe5rTf1%tTT3ff % 

sttt srsr% sraM & i>ft strt fe §fcrr | fr> *ft*pp % ^ft |f ^rr 

* 3^ ^ ^ T " -ttt oT CT f*r ^ ^ ^ *f wft ^r <rfwr 

~ __ WT 
~ "T - H^TTT _ . : <J WT : : 3T5T : qfcmT 

c ^oX^TT3T5TtW 

. . q-fwir= — = <iK ^T 3TS3T9T 

\* 

sr»T^r ^ft ?rrWt ^r^-^r?- srirY»Tt ^t ^Pcwr fe*rr % — 

^r STT^tr *r sr^rsr srrar | f~ srtsnrr % -t?-t -- ?pt fem ^t 
«rrrs^r crscTT qpV ^t ^TJm Tf% & ^rr 1 1 ^ srsr snft- f>^^ ^srr *t 
3tR % ^ff % t%tt 1 1 fat|crg- ^t <?fsrw % fcjrt *r tft qR^- 
^ranr & ^rr 1 1 

(3) ^ # wnrtlr t%« % f-q ^ atartt *tf% ?rt |, 

f5RT qi*t ?T gt fT^ft «ft I Sfe fofft ~ir> — T f^TTTT STgcT STRT ^t 3ft- 
^-^T 3TST %~f % -RTT |3TT ^T% SRT^ *T ^T^ SRRTT ^t ->| 

^ 3R% 3rt qr ^|cr %*r *r ^ --ctt ^t cft ^r w qrt ^trt q^T 
(gyrostat) ^r^er | i zrf% ^r% ~t- ^-~t sttcTtt ktt fr fsRr?r v% «wr t^?tt 
| cft f*rcrr frnr ^tjtt^Tsp (gyroscopc) srrnT 1 1 tr- -t-rw wn 
^t «i^^ | — 

^sp *nr cRTcr^r srejr »r - qr -f- --rjr | sft- f-- q^ 
t ^r 3Tsa- 1 ^ - - -- qi-Rr?r 3t^t qr ^nifjT | (® ar?^: f^r^ ^r 
?q*£ ^|i^^T%qr^3tTT^%f®qt# |)i^^3T6rT^r^t%crr 

|3TT 5T *T ^ 3T5T q^ --" --rJT | I ^ ?ra ^TPTT ^TTt^ % ^r% 
WTrJ ?m TTf «f>T it ^t I ^ rfhfff 3TST ^ ^ % ?TWH <R ^t-t |, 
T, W 3fk ^ © 3TST ^RTSrW^T t ^tK Sf - — ~— fc-TT Jf I STf> TT¥ 

<i. ^{ % 3aiPi+ *nt%^> q^ 'Tt^rHt' f o g-5 ^-o-c<j 

% 3TT&TR qr sft Movcments of thc carth by Norman Lockycr F.R.S.- 
^ <mi iptt 1 1 
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(fasT ?fo 

gp* f3RT% STc^ 3TST «pt lfa gxt cR^ *^?T ff 9T WM*T *f 

3FT^ 3T^T?T 5^ <TT^ ^TT^" | fr ^ ^ ^rar ^5 ^ ^ ^T "^T I 
r^P *T^T 3*T q^ | fa> ^ ^ ^sP *T ^TT fe*TT ^TPT rft T *T 

3TST T^t fe9TT g^T §T 3Rt T^ft | 5T5T fr ^m-^sP ^ & ^ft 
m% ST »T ^t «T«5f ^ ^TCT srTcTT | I ^ WTT-^iP % 3T«T ^t fc*JTT |^t 

% sr^r % *nrr?rrerc ^t 5TRft | ^ ?ft ^r^rt fkm stht <n*r s?t ^garY 

^t ffte *T ft*TT T^ft | *rfe W^T 3TST frtft 3T??T tsSTT 3 ^1% Hf 

tpTRT ^TTT <ft 3TSIT S*ft 5pPrT faf5TT ^T^TT | ^TT^ I 3T5T ft*TT 

fkm m\ ^t fcnr S ^wr ^pttot ^rm dr ^rar <r*p g§ ^wr ^t ^t 

STST S5T 3*ft m\ ^t t^STT 3 ^TT I 5*T% ^ f%3 f* ^TTcTT | fa <TR~f *pt 



*r% % ^trit | i 

sprtrlr % f*RT ^pr srt ^tsjtt^ $sft | fcr?r*r ^t am wt * 

t%S ^TT | I StTC iftW 3f ?ft^F ^t ffT^> % SRt |f ^T ^Tft ^t ST^TW 
t*9TT if Wt | #?T (t ^ ^ST* % Wt ^t t\9TT ?fr |tdt | | <TCf 

^t *ft*r if *ftw^ *t *r srct §f ^r <r*TT snnrct ^t fen ^ ^t 

ar^^T fe5TT if ^RTcTt | I 3ft t>f^ ^T KJT 3fft ^*RTt | % 

^tt *f>r ?r ^ ^t ark arqf^ srr^ ark <jfsr*r *ft<?r if wt ^rcsr ^t sfk 

arartg; srrt" g ? ^Tcft | I ^7Rq f%5TT W% 3ft* *FTT ^t *RRTT 




jft^r *f apt f^TT 



| fo z& tTtp^ % 35<R ^T TRT TWr^^t |>cft | cTT ^ 3<R 

^sert | srr^ ?rt % f^rq[ r % tw ^t sst ^tt tr^ 

^STT «Pt 3ftT ^STctt t I "RrcJ fa§?^ ^sTT <R 7Scft ^t T% ^ ^t 3ftT 

stct?cT cft?r >ftcft | srk ^rt-srt sr^Tt ^t 3fft ^rsft c*ft-cTf t^ t% *re 
qf cft ^ft | ^^rfkcc 3ft ^ctt f^^-^ ^rr *t ^ctt | ^r^t *ft tt ^t 
3ftr Tf% ctrsr Tf cft | wf*nj ^ sr,^ ^t 3fk % ^rff ^r Tf^cft | tsnr^t 

Tt% *FS T^cft | I ^ q^ ^f ^t 3ftT 5? 3TTcft 1 1 wt sre>R sft ^t 

srrt ^r t^rp^ ^srr sr?t 3ft7: ^*rcft | t^ <ti%t ^ 3tr ^ 3? sttctt | 1 

gip" ^t SrRT3ff ^t fa?TT ?ft S*ft SR>R ftcft | I *faw£t 

^Tft aft f^r^g; ^t % ttst | sft t**t 5pft«trt stswt fos jt^tsttt if 
^tr ^t arrr ^Tcfr | t^ srrr <r5t ^t sfrc 3? ^ft | aft^c ^tr 

CR*T fe*TT if ^Tcft 3T^tfe^P T|[TST*R ^t ^PCt 3fk RJTCT, ^T<fe, TR^T 

arrts ^rit' if T|^ft | a^rr ^tR ^t £i\ strt tttsN *r ^tRt st^tt^t 

3?t STTt: STTcTt | I Wt ^T Tv?T TvĕT | t% TRT t*RT>*£ ^T 

5fr srrct 3T?rt9r «r | sjr^ *rfft tt* & ^tri ^ctt | fo> s^Rt 

3T*rfcFT ^T fa>TRT Vo 3TSTf*T 5TT?T ^R ark TTTt % *ft 3Tfsre> 
*TTT cPf> STTi % 5^T ^cTT 1 1 

Wt ST^TT TT^TTIR % CtW^ % 5ft TTT ^?T STRT ^TT 

=PV 3T>T ^t ^5Tcft | T^ «(TT «Pt 3TTT =P> 5? ^TTTPT % ^TTTt TTT ^t 
TTT ^Rft | 3fk ^tT^ % 5^t ^RmTT ^TTTT % Tf^Tt %?TK ffcft 

|f ^tr ^rmr t st^ ^rst f^TT Jf 3TTcft 1 1 

Tf ?f ^T if TcT5TTTT TTT | f% 5«Tt ^t tfT^> TfcT % ^RT ^T3ff 
31TT ErRT3ff spt t>WT3ft *f ^TT TTT^cTT ^t ^TTcTT | I ^ f^TT <TT STTW 
'3TTT5TT ^t cft ^Tto ^t 3T^t ^cT^ff ^ ^T*T ^TTT ^T%q I 

3T5T ^TTW % t%^T ^«^t £f ir^ |?f^t TfcT *ft fTcft | f^T^ T^ 

?nf ?f «R ^rr ^t qirsFTT ^ Mt | ^tr t? ctt | TTTf ^t |t ^«tY 

# TtTsPTT ^RcTT | I ^«^t ^t W TfcT ^T SWTT 3ftT *ft ^ST | T5RRJT 
3TTT ^t fmi 5TTTTT I %TW ^cTTT ^TTT ^TT ^TT TTtfT 

^tTT f% y^t #W TfcT % ^t ^TRW T»ff if 3TT5 JT^R ^t TtcTTT ^ 

^ ^fW % ^tRTST if ^cT?TPTT TTT | ff> Tf ^5TF? ^fft T* 



**tj$'&a% ft *tt t$ t i qr^s & T%*r *t ^ttw ^ 



S ' ' 



5 

;j = 3tR Frq gr*»5f^T ST3T *r t>=t>^ ^TT 

firenc: srfonn: q«f ,s*fe?r * \\^\\ 
ar^— 3* srk tt* ^ % TO ^ ^ ^ «rrorc arra 1 

2**T> % f%^T?ft TT^?T ^mft SPT^ fe?T cPS g | 

fepT-m^— ^ s*ftar % ^ cfn- 3r4 cr|t | *ft wt^ Jf 

^RTPTT T^TT | I ^ % ST^TT <TC % 3T*T if |t $® t%9T^cTT | fsT*r 
ST5TT* # 3TTWRkTT | | *RT5R!nTf t|?|3ff *FT f^T5 | fa> ^Ep^t^ % 

g;s# *rnr it" Pt^pt f^T*r 3Rct 1 1 ^ stt*t % ^ ^rr i 
-*ft%*ft ^t 1 fa *t qf^r ^ *xctt | 

t% w^r 3Tsft*rr»r $ % t^tt t arte ^ *tft ^ <ft# t^tt 



^t-tttspct 

tVr *f ^ 1 1 ^t ™^ h^t 1 1 fTO 

^t SJTT^ ^Pt TT 5TTcT ^tcTT | fo ^*T% ST^ t^^T % f^ft $ 

ft fFr% *T ^sT <T?ct t fa*r*t ^tcTT | t> f?R ^T ^ «TFT 

3ft % | «t^ ^ * I aPrf^ TOTT *T 

^TW Tf\sFin % SPTTH" |t ^tcTT | I W <TT *T| ^T 51 T S^cTT | 
f% =^ttt *T ar^T-^TW it^TT ft Tff I <TT?§ ^ sto ^T^t | I ^ ^ 
^T^ttj ^ ^T^ ft STTJTTT I tnp ^t^ *f <ftfsr^ 3fk OTPt 3TTT 

i *h vfrt5rq fa sn«T% Sth: *t aftr | i ar* <ftq* «bi tsrct 
3{n ^r% ^trI 3fk *rft ^t sr^spr f%^TT 5* ^ttt i ^rtort 

*TfSR 3% cTST St^ 3TTq% ^St t ^TT^TTT I STTETT TOTT ^ <TT 
<ft<T* 3TFT% sf«T*T ^t 5ITJTTT, cTta *Tt*TTf TO* ^ TT ^ 3TT<T% TT^T 

fr ^ttctt srk <ttt s€t ^tjt <tt stt ^ ^t *r 

OTTT aTRWT faqr .*TT ^ £t<nr 3TTT% SrTC ft ^TTTTT 1 pStT «T^ 
faS ^t ^TTcTT | fo I^T SPPK % ^ *T 5^ ^#3" ^ ^ 

tscTT | srk Tts *rt* s*r% qt# i srnr ^t stt^t ^tOt «ft ^ ^tt 
^jt ^ttctt t ^ ^ ^ ^ ^ q ^ sir 

^t 3ftT ^tcTT T^cTT t 1 

5HT ^5TT ^TT 3^ ^TTT S5T ^t f^T^ ^cTT | ^ ^T^T ^T^ET 
^ ST^TT T^cTT t ? anTTTOT % f?PT ^ ^ % ^t^ if WTT 

T^cTT | ^^Tf%TT ^T 3;s# ^TTT ^ % *F T^cTT t i ^ *TT ^ 

ft^ik tjtto | w^r^ anrr^TT % fer Praxf % ^ f%r <rc 
t^tt I arat^ ^ fcr tot^" ^tt 1 1 stttt^^tt % tot^ 

^tst t fqcKf % f?nT «ns ct^ 3nft f¥r ^Tct t i % fer ^ 

TTSiTTTt^ |tcft t I ^TST ^T 3TT£TT ^TTT ^f ftcRf ^t ^ ^tcTT 

|3TT TfcTT t 3Tft ^F5T 75T % 3TTt ^Tnr cT^> ^ ^> TfcTT 

t3T^frcRt TTsrra:^M f*nr<wr*t sr^irt ^t ^tcTT t ^ 
^^r t^t €r 3tg^it> ^t i 

^ ^TT ¥5 T%^ff ^T s^er - 



wrrSrcrsta wf ^^sft **r*nF«m: i 
ss^mcTt afpr ?rn^w^rewrfat5i: i 

3^cr K -— (^) *rt ^ *stt 3<TT 1 * ^ t 
irf^r»T arW I afrr *ft ^ *stt ?ft% t ^ * f ^ * ™ m 

^jnr | l *?t WTT % 3ftT *t€t TOT % ^ ^ I « 

(^) tft£t ^STT ^ flf aiFT TOT 5f aPPTT W ap^ ^T 

^ | | (VSV3) ^ *STT ^t I WfsTtT ^TT ^PT '^T ^T 

| ftf 5Tf^: *it ^ * ^ % ^rnw «ft? ^t wr T^t ^ tt^t t 1 
f^?fH-m^— ^ tf ^srr^ 8frr ^r^t TfW % * 
«wmrfe*rc s*ft* ^ s*t fe*nr ^ 1*> * 

^TKT 5TT f *T | *rt5R? <T artEPP * 3TTTOW 1fJ | I *ft 

*STT % 3T9T 9% titit *W % 3HT ^ # | *T*T SPTTO 3*5 <** 
% ftET ilt ^ jt f*?T SPTCTT J-I^W^ * t>cRT^fT | ^TT 

t*t afc ?tT *t ^ anr | sret^ 51? ItT *t 3T*r sfc % ^ fr 

ajST | 1 *5 *t> |ftfsft^ *#TOT-*W «5^|^WT^ 

VT*T31*T STk^t ^#T5t *STT 3 ^I^T ^^T^T 

C&Tt'iT^*3 ^T^ ^jk^ ^ if ^rr ■ TOT 

**T fif *TPSr> 5« OTT* % STtT 3TST tV *ft TOW *T 3TFt TOTWT 
TPTT t I ^ **** % <ffeft f^ % 3T^ t n ^ 

% f^^TT ^ t¥^RT ftfiTT T^T | ^ «?V-«<|) I 

SpttRt, tthtt% ^th^ <t <tfir 

^TCT ^ >TtlT ^T t I ) WIT OTC % ^ «nw: ^T«TT 
*Tf?T ?ft% ^ 9PT5T: ^TTfr ^ | I 



*f *ft »rct | f?rfa5t JT^t 3rfsre t^ra^- *5t 3tt^^ctt ?Tff 1 1 

«3*f<jfeT^SmFrr ^t^cT^W^ \\c:o\\ 

$?trt?B ^^snwon gfnrm: *Tf*re>e?3n i 
snronsin m 5tot 5mf c cTfcT«rr *%: 1 1 = <j 1 1 

$*mffa>reiTT^: sr«rfcT: n^n 

§fesm>CT*rT wmr 3Nta'«r«r h*J<»tt i 

5*PSrTCTT§ Hl cTO f5TStnCcTT n% fafccTVT: ll^tl 

3T5^R— (^o) fT-^^TT % JTt^PTt^t fc ^ ?FVt <R ;psre- 
W % ^5TTf *TH 3TT 5TKTT | I SRT ^ *t TOsT ScH ^ 

2Tt5RT ff ^rcTT | I (*<\) *rt%*?FrT % ^5pff ^t ^ **Twf ft 

?twt & ym- ^ «rc *srr * T m $m | i ^ *t tWf 
^ ^ 1 1 (^) srnJTW % itr ^t t>g* ?r$ % *r*«T-wrf *r?t *rW 
*r *mr fer 5fi^ sst tt^ tf *stt *t *tr ^rt^ 5f strt ^rr i smrm- 
«wit *t w * TO5T *irnr^ <rc ssr ^ *t ff>^% *rt^rt if 

9TT ^TTcTt | I (=^) VS ^SPTTc^ V§ *rt% ^ ^J-^TT % 3*TT qr^% 

*3 tf tot & irnr fcnc ^rrssr^t n *r *rnrf tpt ^*rfer 

WWf * STT TOir> I 

^ ^t »mt | (^t to m-*3) 1 *m<r if w*ra»r sn: ^ | :— 

(<l) ^STsT ^5TT=Tt> ^TX 

(r) ^n^m ^5n=^ % ^ *pt<jt x ^ ^stt 

3n^TT5nF5TT 

^ j ^STfW^t^i^T = ^^^^ T 

/o\ ^TgT ^STT . 

/ v 33 «tft ^TtspTTc^ *T% X =^3- ^5TT 



^ aftT ctW *r*ftaiT<T % *<T5£ | fo armw ^stt ^t fa*crn: sctct 

TRT IPTT | t^TcPTT 5Tc%F ^ $f sf>5Rf 3f ^cTT | I ^STCt ^ ftfS 

| t% ^TT* STT^R STc^ 3>3PTTc*H7 ^TfcT STT^T *T*TfTcT % 5T> 3*^^ 

% %sft % 3T!$S | I ^ «Pt ^fT^> ^TTciT^ TfcT ^TTT^^T f*T3PcT ^ | 3T> 
«K^-K^ T^ST if 3T=5^t cR^ ^TTITTSrT *RT | I 

JTSTcT ^STT 3fft 3TT^T9T WTT % fa*cTTT ^TcT | l ^TSTcTt TT cTT<f 

*> «pV star 1 1 3nsR>?r % fsrs $m 1 t% ^>f-^rtf crr^ 

<pft ^cRT |T | % ^T% 5RTT9T % <Tf ^ ^TT^t ^f 5JTcT ? I 

*p$tfr WP^PTcTI *T|f *!«5fl*TTf5raT I 

cT?sp*rf * fiwmteg a°$t«% *%**ii$cTT: ii^ii 
apTTO — fo*ft tts *£> ^stt ^t ^rrs % 5^rr ^ ark ^tttRt *r 

*TPT ^t TT ^T ^ ^t ^TT ^T ^RT ^tcTT | I ^STTCT *T£T ^PC Sp* ^T 

srmT ^-^r & % ^ ^Pt ifc*T§ sprt fft itrt ^tcrt 1 1 

ferPT-^2T— TftfBr 3*tt*t srw* ^ t^R- 1 1 f«mr 

*T ^-<Tt\fe §T <sf> | ^ *TW8T | ^tt *FF3FST STc^P V% ^t ^5TT 

% sirm 3t>t «rtMsr 3 ^tctt | i w % ^rM ^t stw arc ^ | tV 
y% ^t tot ^t V<iv<i^ & ^t <rc ^^t ^sn ^tt s*tw 3tt tot | i 

?W>P % ^WKTtT t srTcT ^cT^TT^t 1^ft|^^5 tfos% ^c; 

?T ^t 5rrcft li^to^ zrt%«T3r^rT ^t^^tsftT ^cRT ^srt 
«rnr t% ^ ^s 1 ^>5tt 3t>t ^ ^>5tt cr^; ti^t ^tt^t cft ^ § % t%?| 

«Pt fTt apt ^t ^TTf 3T>^: ^f ^«TT % ^t |ft ^T ^t ^f 

^TJTiPrt =5rrf^ i ^ ctt^ ar^ *f> ^^rrf % ^ ^ ^t> ^t^t^t ^nf^ i 

^ 5p5n3ff % tsr^crn: q>^Fff 

«5pnf3«rf?9^T: ^WT §f^fac>: i 
5T?ftSW?JTB2^rf?f5I5K^?WcTm lld^ll 

^it^^ s^cTitwT TmUn *mzrtm: i 
HcTts^isr^T^n ^WT^aj^Tw: iic^n 
§ a^iTTcitsss^irr^^^t^l^^nTT: i 
spatw* T?TTssrtc;gfTf^as5^: \ 

tF^f^?Tcl?arit«^?ITOff;Wf^TT: lld^U 



rtA^y^ 5 j * 1 £ ^ TO^*T^Ti*3T*si?TTifw: 1 1 1 1 

?WF3TT f??WT*a *R sraRT: h^om 
*rt ^ttt (^) «r^r ^«tt ^^0,5 srtsrc, =ef3t^t 

%t ^STT ^^^* 3ft5TJT; (^) & 3>STT l^^W* #5^; TTf 
%t 37STT soios^}? *Tt3PT; (t;£) STTTT 3?t TOT IW^W *ft5PT; ?TCT?r 
^RTT ^=^00^ *Tt5PT 3ftT ($o) 3TT^TW *TT sT^TFS # «TTTtST <i5\3<^o- 
^ oe; % tf o,o o o o o STTSR | 5ff[T cT^ =Ft faR*ff 3>T 5P8R ^T^TT | I 

ft"?TT5T-^n^T — *rfe ^ % ^ĕ<T-*Tn*r ^wfsr^R % ssrte ^$-3 3 

% 3T3^R TFT 3R ?F$TT3ff ^ft^> % srgSR ^t ^TT^T <ft 

■sjtc st |f ?fwTaff ^ft ^prf % 3T% *f ?£ftfT srr st?cr | wst 3>rt 

5TH TScTT | t% g;ft ?f^TT % t%q pfT?nrlR) atTRT *TT rft ^t? forT 

TTT | m 3TT# & 3TfSRT ^t^" % ^R^T <} JTR f^T3TT *FTT | I ^TT «TH <Tf cTT 
| t% ^it^ 3TTT TTf ^t ^RTTT? T%SPT 3?t *T*rHcTT f^TT% % fw* <?t mt | 

^tfft% ^ srT^T^r £f *^Rrer Frs ?rft' |, ^ srt ^sr ^en % ft <?t t*r%<sr f^| 

| I TOsr ^STT tft tW?r<T T^T Tff ^TH ^T I 

3TT^W ^Sff ^ q^ f*T5 ^tcTT | % TT|f ^t ^STT^ 'TT^T ^ | 
^t^lrT | f5R# ir^r ?TTfw TT ^JT T^TT | *Z ^ ^ ^t ^t TfeTTT 

1 1 ^t f^rt y% ^ ^t ^ptr ^t T^ft ^^rr % <p5 

% ?T^t spY ?TRift ?T«TT ^5 Jf ^t STRTt ^ 

?q^H: 1 1 ?ft5r ^>wf % tt^t ^ ^j^i k f^ |^ | to^rt <io GO 
^ ?t ^ ^t jtsw |ft TT»ft »r?ft 1 1 ?^rf 
^^ 00000 *flr5T *Rtf TfTĕr) %^fTR^ft|^t% yart^T 

^ ^t TS^TIT |ft Wt ^t | (W ^5 l Tfe ffV *>5Rt ^ 

^JTTT ^t ^ft *Ttyff ^ft H, TTT ^ ^Tt^ (%^t I 



?H 5T«PR «ri|T5TTCTm «mw» 3T6HW «PT finnT-TT«ii wn«5T gsn I 



^mtsr srt?t ftt% i 3*fta <n-u— str, srw arrfe % **n?r 
^tjtto ^tht i s*rto T 1**^ fi»*r sRrn: spr sth ^5 srwT | i 
**rt3» H^-R* — *t*pt ^rsn^T^r sr^ *r^"f $t ^t* 1 s*fta> — szftr%sc 
m^r^ i] 

*T WtW ^TT^ ^TTCT— 

3T*T 5«% FTTcT y T^I^^cT : I 

^srU W&Pi S|[t«nHWI ^RTT^IIHM 

wrnt^npw ^rt ^fars^^f*<»ir*T 1 
sr^rc— ^ stt^pt ftr ^>r% % stts 3n?re>R stt^t 

*H *T tnpT^ 3ftT *f ^T, TT|f, ^T^T^t sffc wf ^t ?T% % STTT 

sr^rsr ^ir g*r, ^titt *r tsror ^ft ^ct ^ srwsrpt % fsr% ^rNr ^t sm^# 
^t^t «pTrterat t^t ^r 1 

f^TFT-WTW— €t?OTRf ^t STT^R ^T 3T«T ^rtST ark 

ftnnr ĕf>T m *r*rr*rc fcm |; to^ inct *f *r| snsrt srrcrct % f^r% 
sraTC^ ^sjt 1 1 '^t^' ^ ?ft ^ sree ^tt I 1 ^r ^rW *t sr>£ 
^tt I fo an^R ^t Ttter^ s^sr % |t ?rjf ^tar "entg^ ^ 
aii^iPw» sftT fsPTTc*r^ *rt ^rht ^rf^ ssr 

«an^TTT^ *TH ?ft ^RT ^T^ sfk 5TH ^t SR3ST ^^T tft fTHT ^TT^", 
^TT ?T|f % £fa>T ST#' f*TgH ^ ^«T T^t, STT^TST % ^?T- 

^2T ^TTlt ^t ^fft ?T ^t I 

^ % ^ ^t *TWT ?ft 3TT ^rrat | TT^ 2Tff ^T^t % ^TTT ^ 
IT5^ 3fT5TT ^ft 3TT2TT | 3ft ^f^T TWt | fo f^T ^t f^?l^ ST^IT % 



■^STT ^?ft ^Tt^iT ^Jfff% W r^tcT % 3Tlfc aTT^R §t 1TT% ^ | I V$ 

tf 3TTf *r\*TPTT *f ^ 3TTct *Tt ^ | TT^ ^-t%5raVTT * W f^TR 
% ^ SPT JTR sn-PT ^t" t^TT | SRTt'fo 3T T T ^f q-f *TcT ^ SRJS ^tcTT 1 

*TST vft»T % ^^cTT % %^ | } ^T% ^T 3TTT 5FTT ^t TW^T^ft 
^ct | I ZT^ miT^ fWT^^TT % «ft t%3iT *TT% ^ | ^zrtt% 3^ fa*TH 
§ %T ^T ^t qr I JRT ^?TT % m *f &ft S^TcTT STFcT ^S % 

^pt sft ^TT ^T 3TT^9T | 1 

^TTtW T?T5^ 1J, *T 3ftT HT5T cf>T TOf % 5PTT | f*R>T ST^ 

| ^TT TT?T f%?rt ^TTTcT % *m 3TT^T9T ^T ^f TT5T ^t T5RFf ^ ?T$TcT 3TTfe 
T^t f^ TT% | I 

^*pft*r sht% s£t ^tfir— 

awtas ^Mrirtcr ^RTScWT § It^ll 

3TTErR^infgcTtf ^spni tyriit ct*it imi 
^mt?TT^5^: ?FTnf 3facTrf*cT5t ^ aT: i 

^t^l^A: ^*Tnf ^sn?t?nim^m 11^,11 

TORTT: mwt\T\V->M «rahitat fePTsf«TTcT 1 
ast^r^^TRt^t *T*lT?tat Mtal: HV9II 
*TT«T«fonf6raT: fqfa <rs*TmiT£iitqT> 1 
ITFlit5«TT»m^«JHf WTT^f3RT*eWT Us|| 

^mnlnu+in^n^ «^rtht sr>?t^?t i 
*re^ #55Rft srarm^r hRwctt ii$ii 
cwwu^ct: wtwj^ fig4gif I 
f^53??2TTfrat ^ITnOTH^TT^ \\<\o\\ 

St^toTTSTRtat fcTOTOTTflT: 5WW^cT I 

wwa^ fa^cWTsqrr i n 1 1 1 

^Tf?cTO3TT cPTT ^T: ?RT «**rfcT TRPT«T I 

wsTsrrc^ w<: mcl<MM<*ji^m faĕT: h<rii 

cTcTtsq$52T 5*U*ct f%^«Tnf C^T^HTcT | 



STrpTGT — (^) *PfTtt 3T«ft55 3TT3TR ^ TTT^TT (^T^T) «nTPTR 

(«) f*r*f q^ ststt s^r l*rr ^t^ gft ^iTr^- 

^t 3ftT 9RRT fa^?TT T| 3T>T ^T ^THT 3R I ^*ft ^ if st 3TTSTR- 

^tt % <r) ft*R 3Rt fe% sjkrtstkr ^^itt ft i 

(X) cffct I^f *Pt ay^r S sp?ff *f Q1Z cfr | % *THT- 

1?tr 3^rw itt % arrcrnr % (^) *rfa<ir>r?: f^ <r sftt>t 3ffc *r % 
srwt' % 5rt ^rt ^*r <r 3f%<r ff ita, <pr 3fft; fa^r jjfkrH % 3ff%*r 
f^f|sff tft sT*foref % af?n: <r ^ <ft?r TTtat % («) ar^ra f^r ft*R 
*tr> ^rt £rt*t ftfcT 3r fsr^ srk =f*tt % sr^tnĕr f *ft i wt 
5^tt, f for*T ark ^5 ^t ftt% & jtcr, ^ sfk Tft?T ^tai 

% tft ^T ^RT^- ffl (=;) &ft 3TT?TR ferf % 3?R *ft?r if t>R 

^ft i ^t ^tt srk <Tfsrw *ft?ff Jf ft*Rr ?rcraf, stMsrt (s) srfrfa, 

3nR**T, ^|T|^T 3TTfc? <TRf % 3Tf>W ffT ft*R 3Rt I ^ 3TgfeT f^ff 

% m if f^frr ^tt 1 1 (10) f^ftr afk <r>rf armnrt! % 
^fcrf^|3ff <r ^ff apnr f>?§ artr *frff f^ ^et^t^t ^r 1 1 fa$ar 
% ?«th ^r ^rnr^ tttw ^stt *ft 3rr??sr ^Rt i (<n ) spjtr ip? f*r 3nf5r 
^Ttot % r>*mr sjttstI 3j^t ^rft t ^ fa?§ % ^ *m t>| 
^ ^r«rr ^ % <r^r ^r^ ^rt fer^^r ft«R: frzrT srmr (^) ^Eft ^>t 

*TT*T ^Tf?^frT | f5T?T TK ^ ^T ST^T^T ^TT |3TT ^cTT | I 

*TW 3TTt^ ^ 3PT^ 3Fr^ <TRff % ĔTTTT Wt Wt^^t VT | (^) t%^T 
fT? 3T<Fft 3PRt 3TTt>T % t^PT % 3fcT ?T ^ ^ | I 

ferr^-^TW— ^f ^ ?r|f ^^rmr »htt | f^r arTsrR ^«tt 3f>T 
*m ^ qpr «rrt ^Tf^ i spiT ^«ff it =r?t Tcmt^^rt 

#f%iff *T 5TiTt»r ftRTT ^T | «pffftr ^ ^ft ^Wt | f% ift5TTf if 

^ftft 5TT | I STTSRT^r <Tt| 2TT qW % cTR % ^ ^TpT sn^TRt ?t 

^TT | I 3?R ^TWPTt |f ft% ^ 5f> ^iPjt«r ^T | 3^^ f^ff 
<W«Wf) % *R<T arf?T ^t f^fsr fT «TTcTT | ^f^ 3TT3R75T ?Tt> fw % 

«ni^TR ^rhr ^ptrt 5fHnrr% if ijt ^nmr ^t»ft afh: *nra% ^ ^rt i 

f?T t>3 % ^ Jf «ft STSrcr ^ frT | -cff «prtw ( ^^t-Ttw ) apt 

^t>3 ^p^t |, ^ftt>j% wt^r if 'tj' f^ T 1 1 W ^ | sit ^t-Tt^r % 
fe ?t ^t^R ^ff sfk f^qR T t^tt 1 1 ^ gr 3ftT srr tf wtm 
1 1 vft wr! 2ft arrsrT^i tt '^rsn^' 3fk «otbtt^* ^ ^ ?r 




IrT *TTSrT TOT | t>% f^ OTT ^ TTT t » ^ ^ IrTT *t \%o 

*tt*tt if *fe ^ faf *tt ^r t *t awr *s*rT% | i ^ ^tt> 
«tt^ tttWt % arjrtrairr *t arr^r 1 1 ^ * "5 

*t*TT ITT ^T I Hl ^ % f*ST ^T % *PTT* ^TT ^ I ^ 
q^T * 3TTT 9T WHf ftl^T3fKWTOT TOIW%^t?.TC 
cTTSRT ^ fi* ^ amrniH «fK 'T* ^Pff ^CT *Ttjfr I 
V *TT 't' *T t%5^ IrT *T <5W £ ^TT tWt W 

tR^T^^trti 3ft arTararer *rf W*r snr (^° 3°') %:*pnm I 1 
surt^r *t ift *ptft «rpff * ^te *rr ^f^t i vt 
spnTJt* *r *tcrt otrt ^t^tt V ctpt ^t sptt^t *t toj **tt3 
^ | , *tf sfk V CTRt spt a?*r ^ snTir to> .snw ^tt ^t^ 
sfep>n*T t^^|(W7o^o)i^Prnff% f*rrc 

fc 'sr UT £TT 3TTSTTT ^STT ^WTTcTItT ( EquinoctiaI Colure ) aik 

<t *r $V sTTsrrc ^sar 3t?ffjtt ( Solstitial Colure ) ^r |, 

Wtft! q^T <R *tif f^-*FTW tV| sfh ^ <TT *tif 3PT?T tVg ^ 

1 1 t^rer $ grTt% f tr % 'sr' ^n^r <tk faf^ ^ % sptht^ ^ ar^trw 
^t '3T ? snf tsotptt w i i ir$ ^Tt>cr^r % wr 'stt' «n: t^rtt 
l-.i ^t^s^-OTra'^ ^rt^orar ^i ^r%*»m 



fa*?m fe*TT if *FTTcT V % '3TT' SPT ?«TR | V *T *3T' 3fk 

f sTT' ^wh vx 1 1 *rfc 'sr' stt*i?t tttst % 3Hfe *t ^t <fr 'stt' ^ttjttt 
^p^t T\ftff % 3rrt% tt sitt 3ftT <t|?tt *tt*r fa*pT ttt% _% sttt> *t fr 

<ft ^TU *TT*R TTfW % 3Tlf? it ^t*TT I 5ST 37Tfcl-^T % fo*ft 

^ETTJT ^T 3Tfftra ?rT ^TSTT 5TT *T^cTT | I V$ *f 

1 1 ^r% tw 'srr' s«rr?r % <rrcr ar^tTra i fr snriTT stt s^kTt | i 

ssrte *t ^sttt, 't t t?t snfc % ^sn ittt tft ^rt* | 
t%<?r S ^tf Mt ^stt i<r ^ Wgsitw ttt % i ^t ^stt stt 
^tsr^ % t%5T T^r *f ^t to-t>^ 9PrfNr-frr <tt Twt *nf^ i 

<T* ^ <ST|[ ^T 3TSTT ftT ^tSTJTT ^T^T ^TST^T %WK ^ M *T 

3fW 5FTf%-f^ <TT §t I 3>ff ^ % TKT S^TH |tr I fe ^T f tT 

sjrt sisr % 3rtt <rc ^rt>r-fw *r ^ % fasr<T % srerer s^rc 
3fk 5fsrw **trt" <re tft srtsr ^tt ^Tf^ (tct fastq" ^t ^ ^w^T^k 
% ijo V9%?-V9% $r ^t "ntt | ) i 

^w?r, tts^ot, srjjt, ^^tt snfe Ptjt^t — 

33tf f«afcf% SHWcT «15Bifh ag^TT^ n^ii 

sr^t3sfrcT*rr srostitqf? *test*t^ i 

^ITT x(T5H^TT ^ fell5lf?STfaS!TfcTT^ I 

fc^tqfT ^t^ nsSt ftffw u«i*M 

ST^K— ( Vr) ^Tf^T ItT 5T> f^?| ^ %Rr3T ^ ^TTT T^T | 
^ ^?^T ^ | | ^IT ^ % ST^^TT 5fTTf^ IrT ^T 5ft f^ ; | Tfs®*T 
%%5T TT ?PTT T^TT | ^ ST^cT ^l^ |tcJT t • (^) ^TJTtrTT f^T 

ttcTT | f5T^t T^T^TT ^T^T % ^JTTg3ff *T ^t «r^ft | I sr^TsT % tT srt^c 

JTTTt^TT itT % ^r^re^ % t«rf5r5r ?rr ^ ^rt 5Jtt ^tcit | ^ st^jtt 
1 1 (w) t^pg; ^t % f?afcT5r frr*r ^ | srt?: sr^ ^«tt=t % 

f^T%5T % 5fte 3ft 3RTT ^TT | ^ ^^TT I I ^Tt^T 3N% ^STT^T ^t 

3;tt; f^fcT3r itr ^;»ftsr % itst Jf ^t^rr 1 1 

f^5TFT-WT^IT— I^T *f |t ^f TtW*TT3ft % T%ir 

ST^tTJ |3TT I ^rf^ ^T *TT5T 3T?3t ?f ^T^t 3TTcTT M^t' ^rt^> % 

Jf 'trsiw' trssr % t%^ 3trt 1 1 sttw tt ^sit' srs^ sr^KT^r 



IrT t\\H\Ti< frT *T*t «fNr ?«TR % f*ft 3TRT | I *?fta % ^ 

Sf 'f^5^' f*mfer%3r s^^r % f*nr crm fegr%5r srss srr^ **tt?t % 
fafo5r % f^r sgtTi |3rr | i is% snerra *f 't^' ^ ^ ^tpt % 
s^tsrc *ii* fl xi < f ^t % ttsit % fazr sttst | i s*tt *>t srt* snr 
^t>tt?^ ^tcTT | 3fr* # 5rrfr* **ft % f^ ^ta ^tctt | i 

^ ^ <rfbrPTTq f^sr^Tfsr^n: % ^$-5° ^t <tt cT*tt ststt- 

f^R % f^T 3<S, VfR, V3 3TK t%ST?JTTf^TT % t\5T c ^ % ^St cTC? 

*r*rsft ^rr *R>cft 1 1 srg t>T**r % ^*pfr?r ^ % srsr <rrcm<TT3ff *tt 
5Tpt ^t fr ^cTT 1 1 

3fĕTWfa sitarat^ %facT^ 1 

ama^rairtni jrowroara^ 11^11 

«itn^r^swwrt^cT s$T«f «^rci: in^u 

5<tt ^rt *r ^ sr^ % srt ^*rr stspst *tr fr *| ^ w*r- 
^x srrcrercrrsr ^r\cr ^ 1 (r^) 3r«rsrT ^ *ft5r ^ ^t tt* % *r*t*r % $*rr 
^tt^ fr =r^ srr^ 3ttt ^% 1 ^nrt 3^ wrr ^t^t 1 sre-srci tott ^t 

*tctk *t ^ srsprrr *tt?tc ^t strtt i 

t%^TFT-^r w— ?frft* s*rW ^t wtot ^cr £t srto 1 1 stct ^t 
crPr^T ift «Ttsr ^tcTT fr 1? v\m$ fiar srarrc »r% 3tt<t ^n* arrarnr ^t 
sr^R tto ^ttr f?rs ^T^rr «n 1 ^t cft ^z | f^ *fta*r% w 
sr^R fkvx faw ^ttctt «n f^ ^ ^ ^t sfk i ttrc ^^r^r ^ ^ ^t ^ 

f^" ^T ^t STKT ^ £¥?R 5Ft f^ ^T^- f?FT ^f ^ 5TK 

^rw ^ q?r^F^t ^^eft 1 1 7nfir ^t 5tt| tt* % ift tot f?nrT ^r «tt 

?Tf TcTT *T^t t% I 3T5T 3 *T? ^T^HT TTT | fr ^T^ St%» ^T^^t 

«rerTHt ^rf^ 1 ^ftf^ ^ ^^PT feT w|i ^ *ft*r ^ 
qfT^T*r Or^r ?r^: | fip ^r f^r ^t arot cr^ ^ ^ttwt 

sn I ^^"t %^5T 3TTSTTCT f^ ^T ^ ^T H^T | ^ft 3TT^ 3TTT ^TcTT 

^t, ritWt ^ *w t>t 1 1 11 *ft I fr srr4tT vrt 5f 

tWTOTT ^Pt ^ ^% «ft ftr ^t ^ TT^ 3ftT 7Pft % #qt»T 



% 3*ft jt^tt ^ «r fa ^sr «rrt 3nfe srr% am ^^r^ jrt 

*r?r<t ?, srta 3r *pt*t % <rk *r gsr srra- ^ fr t*tt i 

qrr p sgcTOT fww: n^ti 

srcTRTM>Sqf€^*rar: 5TT§*fa% SRTcT: I 
^IrT*faT€RT*TT?I Wf1 SF5ITf<iT «PT^ It t 
tr^T^t trt^STST tp^ fa*m*TVm I 

ST^T^K— (^) Wt%^ % ST^R »ftw ^V 

T^TT *fRjft ^T%^ I ^ T^*TT SR^ if ^ ^t ^TTcft | 3ft^ ^ STT^TT^T 
^t (^5) ^T^TR ^T% *T t%^ft ^t SfTff ^ft | I ^ft 5Pf>R 

■*r*nr ^pt sttjt ^ % f^ spg- ^r" ^t srt ^tt^ i (^o) 

zm^$ ^t%^t% zr^r *r (sspft ^srrt % f^) tt^: 5pt>t t*prt 
*f 3r?tt ^rt^ i 

TsPTT 3>T?T TT^ <R ^t 3TRfV |, ^TCPTrt fe ^T ^TT^T^ 3^ ^ST lT 
t^TCTT 3?t ^T^TT | I ^T% f{T3T ^riPT ^T^TT^r^T^ 3THT lfcff ^t ^TT^ % 

f?r% *ft *\m 1 atffa: sfcT $ f*R ^r?r^rT^T «ptt | fo tt^: ^t spttt ^t^cT 
$f 3R?rr ^rt^, *R$t ^ ^t^t?tt i 

g^q%?iTfff?TTtr qn*i5rTWcTT>gcT: i 
atairNr: ^tTrrT^R^r^w^: \ 

^n***?: *T*w>T?r srmsr^ u^n 
qtTciTvn|^iTftr gssrmasRt^ ^ i 

5ft3|TT?f qf*fllH*ri SRTtirc^ §3*TW: IR^II 

3T^K — (^o) , zrfe, spj 3ftT ^ ?tt*pp sr%^ sra>R % ®t*tt 
^ % §t?:t (r*i) 3ttt qfT«r»ft 5^ % ^r%^r % ^t^t ^t sth 
stth" ^>^r 1 1; q*<TT?r 3ttt5 ^r^r ^rat tt^r, t^: srk ^r^: if^f ^r t^r?T% 
% ^ T|?ft | ^fr ^t % ^t^: fH^r^tr | s*t*t ^t st^-^t^ 5tr srm 



\Sc;o ^T-fflSFcT 

^tt ^if^r \ (^) srnr, ^t, ^ct, ct*t srtT <tkt srtr 

ST*T ^sr^T 5PTTT ^Ttt^ I T?t§ 3! *ft ^f^T | I 

f^r | ^t% ^t^t Wsr ^t' ^rgr ^cT^ T«ft 1 1 t^t.^tt 

VGi % ^t ©T*TT ^PTO ^T^T ^T SPPcTT | ^Twt % fa *f %t 

*pt*t *re>ct 1 3frr srot ssrcr ^gr ^ *tct | i % sff # 

t^srwton: tft3> atar* st^tjt *r ^r g$ 1 1 arwnr % ^ 

^ttt t*tt | f^r <ir arp- % sr$ % srerrsr, TcTrer, ^irr^, tor ant> 

^tt *rc <#sr f^?TT «rraT | i ^r% srcr *ppt % tspt 3<nr «ttt # 

t>^£ fiRTT Tf cft |, *ft£ TOT sTff fa^T 1 S>T*T W *ft ^ 

1J5 5T$f «rt *TT *PRrY SSTSPI WT^ % St 3TIcTT | ^ 

fmz 3|tspp ?TT ^*T §t ^RkTT i 1 SSt>Pt STT^T ^TST *T% *t ^p^cT 

^t I 

q'^r— ^ 5^rs ^ artT^^^r |^rt%% 

2^ 5Tfr ^WT 5TT *r*cTT fo ^TC t>PTT TOT «TT I WT^^TPT 

sft ^ fe:Fcr f9RtTt^r % i cttstpt *t ^rat ^t" ^t i fsrs*r ^pt t?ctt 

I fa ?tt ^T 5TT5T % T5PT tass T>PTT ^?ft T?cft | I 

t%^ 3tt3t^t 3{^ĕ msnrt % ^tcT f q ^ ^ *rt srre^ ^ i i 

sr^ 3iT^ =^-tf^ % *wzr ^t ^TR ^ ft |t ^r^?iT | i ^ ^t^rr 

JT^ ^T^ % ^t I I ^9T-^ ^f I t3T?T% f^^TT^ tf*TTT 

¥TTTt % 3ff=P5T t I WJT ^TTT ^f cft 5lc^^ WTT ^ ^Tft ^T 

^f^cT ^TrTT | I ^T % %^ % ^ ^Jtsrt ^t^ft ?ft| ^TT "ttcTW # 

^g- ^t «tt^t srt^ ^«^t <n: ^t ^^rt % ^r sr^rc irf fe^T srw f% ^t^tt 
^r ftr^c stt^tw % sn* ^t tcttt % |t <ft ^^r % ^f ^t jtct^t^t (Hour 
Angle) g-^r ^t ^rr^rr ^tt ^r^crr i i $&$t sftx mwt stt^ % Trrc-*rfcrcf % 
«Tcsn: % ^t^tt ^ ^ ^ i srt ^«^t tt w st^k Pf«tt f^^ i^ | % 

S=T% cFT t^^T^ltT % ^TT^TT^T | 3ftT ^% %^ % ^ ^t^t ^t^t 3ft^ 

^ ^ % sttstt tH^rt |f ^t «Ft f\sTT % i 1 W % ^t^rt cTT^P % 
fVn^ ^nr iT»ff % sf fer i i ^ ^ttt »rt$r % t|ctt | (^tt^t^ %^t% 

% STT* ^5TT #5fTTf?cT cT^>) cT^" «ptST ^t ^T^TT % ^tT^t cT^T <K 7f ^ ^TcT^T^T 
^TTctt i 3ftT ^ Tt^T ^ T^cTT i cR ^t?ft ^t ^TITT ^f>7§?ft cTW 

q-?: Tfcft i srt^: ^cT^tst ^ct ^>Tcft 1 1 ^;^:^ ^tt ^3cTT | ^tct 



^ft% ^rat ^rmt | i ttsjtt^^t^ $f ^ $t ^nrr ste ?fr% ^t sttctt | i 

*rfe tfr if tft sffer ft *pret 1 1 ?ft ^ t^r ^t 
srT-^rst 1 1 

^T^TPiTrT 3ft ^ IT^ ^ ^x ^T ^-TsT ST^RT | I *Tf[ «ft 

^^TT^R ^tcTT | <R?§ ^ ft*R H"^f f%^TT 3TTcTT I f^TT^ f 5 cR 

| frr$rJf iTsp ^r^rk er*rt ^<ft 1 1 f sft ^sttt ^tftt ^p^tt | i 
W% f^nk 3f?ff *f st^rt ^t 1 1 ^re^t tt ^rtt %?sf % sta> 
?rt% ti^tt 1 1 ^tfff r^|3ff % fmft ^mt ^rr sr *nrcit*r tt ^rt ^wt 
^tcrt |, srk 3fT % tt Mt T|dr | s*r% ^ ^ mj ^ 

T^TT I 3ft^ ^ f%TT^! «i^o ^TT I ^ *T*PT «TR^TT |t ^*Pft W^T^T ^TT 
^TT3ft fo ^ST% %f S: TT 3fft gf ^t^ft 3>t ?ft^ 3?t ^TTT fsFTT^ % STTTt TT 
Tf I *Tfe ^TT^T TTtat % ^ss S*TR % ^TTPTT $f *ft f^TTf%rT 

ff <ft ^T 3?T ?Tffi Mt %JTT «TT S3><TT | l 3TR^T % ^$*r" *raf % 

*ttt% s*r *Tĕr *r tfr f^rcr ^mr 1 1 

^FT TT SPTGT qrĕf— ^wr-^ spr 3TTSTT ^TTT q% «RTPTT 

WTO cft g^T ^TcpPM ^tft 5FSR ^TTT ^TT SRTrTT | I 

srrsr^^r fe?r if *pt f%*rt %m ^t ?Rrfsr ^ stsjrw ^pr^t st 
sft ?r£-sft£ ^t ^tttt «rr ^r^r | ^ |t ^t^tt ^tt snRrr | srt^ 
^Tcm^r 3>r *rFT tft ^t ?t^t | i ^t ^r? *tm; % f^^K «ttt 

V^ *f®TT ^ TK 5 Jf f^ <|^c; ^ # | | ^R^T ^ft ^t TTt | 

tspT^ snjTTO ^ 3T^TT9r ^ % **TRf T f?? Jf ^2T ^TT^TT ^TT ^^cTT | I 
1f W ^ fT ^t ^T5TT % 3T5?TR ^T ^TTcTT | 3^ ^R-TT^ fa?T£ 

«rtsr^ 3fcR Tff Tf ^rr t ^m: $t *rft ^r^ ^ ^ $ ^^ft | ^rr 
^nr ^ %?ft 5tt ^ ^fr *t fwr %5TT 1 1 ^r if *r ?r f^?ft ?«n?r ^>t 

'ft ?^r ^t 5TRT 5TT ?T^TT | I ?TRoft t^SPPTT^R % T^5 % *R 

{^) % srpTTT ^TR sjjt TTt | I ^ ^TK ^T^ ^t 5Eff^ fTf5T W 3TSTTT 
% 3RT t ^t T?ft | ^T, ?f T-^Tft ^t «ft ^=Tt ^t ^TTTTt I 

^T ©RT-2T^t % f*RT ^T-^t 3ft^ ^M-^ mfe % ^ft ^>TT t>RT 
^TETT «TT I 3rw-qft ^ft ^>TT5T ^ ^ «T wff% ^T^ ^TRT ^>t rR^ 3T^- 

^i*-r ^t^rt «ft ??r% t^ t ^ ^tar ?tt wz ^tcrr 1 1 *rfc ^ TT?ft Jf ^tt 

T5PTT 5TTT ^ft % Tpft sft^-sft^ TT^R if «T^T ^TTcTT | 3ftr ^cRT ?R 
^TrTT | % ^RT ¥5 ^TcTT | I fTT 3ftT #5 3>T 3TR>R ^TT ^TT 



«n fa t>?r ttct Sf ^° *rrc strtt *tt i t^r^rt ^ it' ^ 

«TT *Tft ^ % l ^ ^T *T*T *r£t*S ^t T^T *ft 3TPt 

% THT % 3Tt%S ^t <PTT I JTT^T^IH 3 ^ % tW^ TW 

^l** fsff% *qcr *t* $W TT fa ^TW TT ^STTT fo?FTT $ 3ftT 

3* fcrr $N »<r % ftro-in«f if fr*T ^ i 

^ 3ft^ *TFR ^ % fa*RT *f f«KdKftta lfF fil*T T*TT | t- 

^ 5TPT5 *fft, afft ^tht % amrn: % *htft ^ f^ ^r 3frr 

5TM % ^ *T 5TPT t>RT ^TcTT T^T ftTT I ^ ^ * <TKT, ^T, 
Wft * 5RT W 5TtB ^ ^ «ft ftf * ^ ^F 3fk *PPT *T sTTT 

%ĕn?r ^tt fr ^ | fir ^tt 5rct*r *t?t t i 

<m ^ f% <$r ^ * ^ * ^ 

m s# 1 *m ^sn* *t ^ anrow *rfr *t q^t i 

mWWWMRBP * «W5T f*^SlWTWlftr i 

g^^^T^ m ^tTT f5RT% ^ *T~ ^t T>W % * 

*T far KTS if ^° STK 5% <ft ^ *FG ^tcTT | I 

^c^^rr ^fe?TH: st^t tt^ ^rasr^nt ^€t^JTTg; n 
^mT^*Tfafa<rT w t^: wt^t ^5^?TTFng; 1 

fas ^TT ^epm TT^ ?TTf^^TF|?TT II 

snrt^ ^r w cTt^r ^t ?trt ^ s?tc>t ar^Tt^TT ^ ^t^r 

^TT 3TPTT ^TW t>^t ^f ^ 3f a^T t^RT% ^ ^t ^f ^ ^T> 
^t, f^?t "TPTt STTcTT ^t 5ftT f5RT^t ?f ^T ^fT ^5 ffrr 

^Tt^ ftr OTt TWTT 3T3*r 5THft ^T t>W^ ^ 

^rit Jf ^ ^ttt Tprt ^r «tpt i 

*i tw ^tt t ft? ^ 3TT^f wt <t ^s-?3 ttt % Wr 



fSpcPTT 5PTciTWT*r TT I TK^ 5T^K *T?sT 5RT?TT g*T*T ?T$T ^T t 5*ft- 
^T^RRT^' 1 «ft ?t ^&St | I 

^ttoi' cwr sn«| tw * f*T*r T*t i 
^tot *Nrra3: sjTtB ^iTHm ^T^ti ihwi 

SR^TR — SSt 5RTTT TTS^ sm^T Wf fc?T if 3T5T ^T 
3T*OT ^TT | I OT*TT spt Ste-St^ ?TFT % STtR ^ 3te-3fa 5TR 3^ $1 

ttt% 3wpft tbFV I i 

PraH-sn^T — t%sr??TT%^R if ^ fa*crrc^ srrtot i*tt | far 
<\R sigsr sr^ sjtct & t\?tt, artr ^ ^*t *t*ht 3% 

3TTrft | l 

*<stoprit*t ittwt iiW * ?rc*a: i 

*$5l>piT*T5itfcT q^Ttt«n^^TH HT: II Wl 

^t% ^T-t%£RT 5iftfacftafaq<?e*n*r 
3FRR — ^ 3TtT *TSTĕff ^t ^TST cT^TT *ft«T TT^RT % c^T 3>~t ^TT^ 
ĕlTSTT TFTG*T *^fto ^t 5TFcT ^TcTT | afrc ^JTRTC *f 3TT^mRt |T5TT | I 

t%*n?r-wT<sT— ^ *r snrc ^tt 1 t% ^n^ 
&ftfoq-m*3 % ^ ^t sTR^rct ^tt f^^rr jt^t sr^ ^ 3fh; i^t^t srersr 
srta ^rt^" % f*$" spto sr^rc % *Rrf ^t #*rt ^^tt ^ i snsr^r jt^t 

^t ^?ft ^5TT% §t T2ft | fo* ^?T% £TCT 3rWT$ftT fW ^t Tt% ^T STTSPT 
5Tft ^^T^TT *T f%*TT 5TT ^T^cTT | I ^ST^T 3T5JTPT $ *F?T spt 

*T&<T *f *t ^TTSt | I t>?R?t ^% ¥«FS *f ftfcT ST ^TR^ ^t 

5T^T?T-f^5TR ^t ^\ ^Tf|C[ I 

— *t*Z% %t ^t .^3ff ^FT 5Tt%t%^ STf T 3ftt 

FT^3 ^ 7fcTT | I W^FT %^T^T *rst<l ^ ^ | : — 

V\m ^t ^T%^T % q<p f^ qx ^TT m?T T^cTT | f^T^% ^ ^t ^ 

5rferfa«r w^t m^t ?tt s*t% ^th ^t ^t | i 5rt%f^=^ % trt 
st^ ?frf?r: ^^?r T#t\^TTt% ^ ^rst ^r^^ #t>^ fcf 

rra^t^rT 9pT ^f^T^ I ('Tt^TTE^R, ^^IWJW W5ft«P ^ ^t 

SUTOTT) I 



Tf m | I «ter f5TCt ?TT%^T % f^ <T< T^TT | 5Tt 3T#t 

TT^T^T 5t f%S^ «3Wt | I *T¥T cTT^T ^ & 3fft T^TT | ^^tW ^T 

ttttt <n«r' afh: #st 3T*r ^grrSr % ^ ^t aftx ^<tt | ^at%3r ^t 
erro' ^ 1 1 ^tt^s fV?^nr % ^sn^ir % % m^r ^ 

arw <i o o ^ 3?«r^T s * 1 1 ^f % ^ r^rr 5n?r ^ttct srr 
^r | ^sppt 5*TTtf ^oo ^ ^tt ^tt i s*Nrt *fterf R*. | srk 

at?r ^ooo «ffe 3t«t^t * o ^ *pt sr f ^ 35<tt 1 crrsr % ^rt srr%tsr*«r 

^TT ^ET ^TT^ 5^TT 3fFTT ^TT ST^ST | ! ^FSTT ^T ° 'TW |PC 

| VV% Wt ^STT ^TPT Tt^TT TRT ^° *Tt?T ^t $ft 

1 1 t| crnar ftrcr ^t^t *f ^r? t ^t^tt ssrat ?F5rrf w ^ aftx <rto 
*rfe sr^rc fs«n; f^T ^rm fo *| 3#-7f^ir f<n?n if 

**TTfacT 3TST <TT ^T^ftrTX f tT % $ cft ^T^T *TT*T ^PTTtTT ft 
3TRTT I I fo?ft TT^ q"T ?TT^ 3>T ^tT^spT ^T, t>g*T*T sPT^T 

^t ^th fr *ratft 1 1 *r w ^ % ft«n: ^ ^t ftHr *fts <frc 

m^rir ^t stcktt 1 1 7' srsr % ^ff fa3 <rc st ^ar ^r | ^r^ 

f^TRf 3f?ff 3fk ^^T3ff % f^f 3ff^?T T^r 1 1 fT^f ^ apt fa>sfr ^ 
3TT ^ ^Pt *fta ^ ^R? f*rcFTT ^IT STTcTT | ^t & V% ^>T 




f^ 

^iir ^tr f^T ^r 1 1 ^t^t ^t t 1 1 ^ 

^t ^TJRTT ^ ^R^ ^t sf>Tf>cr ft ^Tt ^TT ^cft | ) 

1. w 3Tf^T % snrsrt ff^v '^^' ^t 
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*rrc"rt *t &m & <n: tst ^Sptt f* ^ <r fMn |3n | ^ 
*t*tt^ *t*t tott 1 1 *t% wft * *t% i afrr srm 

t%% gtr | > ^r^rr sr^ | ft? <s* ^t *<ttst <n *% tsrptt Ctar t ^ r 
$ ^ ^ 1 1 w ^Tt%* *<tht & arf«w 
^stt i ^TTsrd srt^; fe*F*n: 5r* <rr *s 3t*tt *ptt st *r 3rfa* ^t * 

3fk 3T^T if ^ Rll % 3T9T <W ^t TOT I ' ^ ^ ****** 
«I % Wtm $ ^TcTT | I 3Ttsr 3TTT SPTCcT it Vi 3WT ark l^, 

snr^r *f ss% *rt arto $ «n*r 1 1 sstsr* W tyr % ^tt? % fW % 

<^ 7$ % c, 5pt ^TT ^TT % 'ETTT «T^t ^THT «TT ^PPtTT I 

^ % ^ 5F3T <PP *TT V ^ % «n 3Tt ^I^T % 

«TRT 5TT ^cTT | I 3rt%fK^ *T«rf % *PW ^ 5TFT *§<T |t ^TcTT 
% *TT*T f%*TT *TT g^KTT | I 

^-^Tr^— a<r srst % sft sro* snm | *s wt4th 

^TT | I rTR ^rC ^t Wft % ^T ^ 3TRT ^TcTT | ^ ^ ^tcTT | I 

^rTHt^r-^T^r % <rn: *n: *t *tt *t % t%3r ^-"iw 3 * 

w& 1 1 tr* Tt TO-a*fta*»r aik <ja* ^ ^f?tt^tt 
1 1 ^TFT-^fft^ q^ft % <\% srt^r ^ srm^ ^Rtt $, s*r% 

?R<l«fTcRf 5Tf ^ lkH* T^TT|l W PST SJHT^ ^t 

«TRTT | 3Tk STTT^T ^ ^TT |t ^T | 1 ftRT^ % t^^TT cT* 5TPT: 

^nrr^ t^ett 1 1 OTr?mr t^tt | ^t^ qyr ^rft % ^ % * ^ 

cr^TT | 3ftT ^T^RT ^ | <TST ^HT ^TT | l ^ ^T^TT «P^ 
^STHtET-^T TS^TT ^T^t^T ^TW % SPTH ^t ^TcTT | I 

^^T^RTC #FPT< — TSJTT-^^TT^rrir ^tw ^ % ^t^ ^f? stttt 
sr^r # <fcrrerc ^t ^r n st^t |an cfr « tW, ^ ^ ^ 
f3rr ^rt 3TT3 toa: tftx ^ $m ^ |3n at vo tir^ ^ftt t?ctt | i *rc%, 

5Tt> 3TtHT *«TFT =;^ll 3T?T ^t ^T % TT>^T f3TT ?ft ^t t^TT^ % 

5ftf7TT W | I ^<TT ^ % 3ft ^ 3TTcTT | ^t mTSK W ^ 
<HT*T ^t^TT | I 

W^2T 3flr ^t^-^T^T— -*TRqt Tf JgRw ^T^T ?ft ^T ffT^f 

3i TOT |3tt 1 1 *rfe g;jff^T ^tw *t <r ^t fs?n sn^T ?ft ^rt^ 

1H*r 3TT ^TEHTT I <T| ^ ^T^T | T9RT % f^^ ^T 



TT^RT % ST^T 3TPTT ^Tt^i I <RnJ ^TT^ *f 5RTT9T-3:&T % ^RT ^ 

fsTf<nr % ?ft% «ft fe*aTf <Tf% ^rrtt | i ^r *t^t % ^t^t 
5*fe*r f<& |5r g-iRT *r srrc: rii fipTa: T^f srk finre: 3TR 

|taT 1 1 

^ SfTT fspFir WT f^| % SHTH ?T|T' I ^Tf%^ ^TT^T^TT fsRRT 

trq» ffR£ T§*T TOT §t 5TRTT | 3Tft <] ttRE 3T^T ^tcTT | I ^rf>r% 

3f 3111 f*rrc stst ^t *r ^ sr*nr stt frrcr stto tro 1 

PT 3J<R *TT<FTT T%»TRT 7f*t ^iRH | I Wt SR>R ^rfer ^T5T *f 

TWt sfr? ^t ^ SPPT 3TT STRTT f%5T ^TO ^T 3»T ^RT fw fa<T ^T^TT 
| I «R*§ W WT *PT ^S-^T?T | I *Tft ^PT STT 5rFT*t % t>pt 
^HRT^"* 3fft; ^^TRR-^^TTT ?ft *TR?TT ^Tf^T I *T*ft3R*T ^t Wt *T 
T<TT ^^TcTT | fp ^t cTTTT^ 3" ^ff^T 3»M tT^ |t ^TT | I ^JT^T % t>T% 
1o aff^ 3 ^TtSR ^t ^Tfe*T ^ 3T5r^T V» f*TT£ TT ^TT^T? $f 

TT RKII 3T¥ft9r % *«TRf ^ *R ^TT^ ^TT | I T^g f?T d l fl<sO' *f ^rfcsT % 

srt ^t wft 3 ^rerar ster Tf cft 1 1 3>rcw ^r^ 1 1 3 t^n^ 
^nrt^T^r <t.oi fjrT£ ststtt Tf?TT 1 1 art* >*H<<t ^rt ^11 

5ftf?rr T^TT | I 5RT *TFFR 3>ft T *PTH ^ | I ^T^TW % f%T ^T ^T 

cTRt^t ^jb&t ^r ift ^rft ^ sft stt^tt | f ^ jft% «kHiir ^trtt | — 



FT^ f*ffoT ^TM ^ ^fo f%o ^ ^fo V« f*To 

^Htarrc — ^11 t%o — 



^t ^rft ^r g^ff^ ^r % ^if>o ^ «fo ^ 

f?To ^TJT ^j^ ^?TT ^Tt^^ ! ^T ^TT^t^rt ^ ^T ^Tft ^kd-^TW ^TT?T% % 
^ff^ ^TvT ^t «i^ ^ ?T ^T% 7* X *f£T t%^T ^TT | I 
*PT5T-STiftaRW 3ftT ^TF5R-^RT ST^R ^RJTT ^TT^ I 

?<t^ ^r! ^r K ^fo o,^ fao k ^fo f»prs 

2t&t-*t>fr +R11 fT° -h^n ftr» 



4.^ f*ro 



K sf£T fao 



ftcqot>— Tt*RT fei ^rt^ $ ^T-^R ^T^TT STTT ^f?5T 

?F»TW Sf 5TTfTT ^Tt^" I 

tf£f ^RTTST ^TTT^T *T*R ^TPHT — 

^T^TT 1 — 1\9 ^t WTTf % <Tf*T ^T JTcTTW !(o | ► 

^TTpr *RTT | ? W cTTCte ^t V sr% =J>T ^RTTW Vffclll afk £ ^T ^UI if 
S^rt>T% 5 3% 3TR V 5T% % ^ ^T ^TCT *o ^pTT tft | 

t% £ <l o «r^ ^r; i^rtsr *i o sf^r ^t ftaT 1 1 ^rf*r^ w ^ ^ i rafc 
<t ^ ir v am ^pt 3* ^ ^ | sr«rfg; i sprr $ Sf 1 1 
KV9in % x° ^ siii sptt fr<r i 1 ister^ sf?r^t ^jft %>xwu f*TTC 

m^J tf*ll fao Sf jtit | I Wt%^ **THfa ^TST 5 STSRR v?^u f*FT? 

^TS^TT ^Ht^T ^T^T ^ ^° «^M f*R£+H>fI t^T^^I» 1 tW^ 

|3TT I Tfe S*TR I^TT^RT^ | <ft R t*H£ 3TR sfrffT ^TT^" I W 

5RTR ^T 3TT S*PT V t?£T 3 f*R£ |3TT I JTT> ^«TW ^T?ft |t ?ft ^T 
«t f*H£ % ^ fw ^TSTTT ^T^, *TCtfo 3TT9TT R tw | I ^f^T 
spTSrt 3 <TTff^ ^Tt t^T^ ^TTT ^ 3TT *TcT t$T V |FTT **T SPPI 5 SR^R 
ffR£ |3TT ^tTT I 

^T^W R — TTT=# ^t TC^TT *T1T ^ 5tT^: % ^T ^TcTm 

V9>i 3fm | I ^Tim ^ ^t ^Tft ^ ^TT ^T i ? 

^rntifr *f ^ ?r|t i i ^rt ttt=# ^t r<\ 

m^t^l % ^tST ST^T f^ |tT i | ^ jtt^ W?T V 2R ^t ^Tcrhrr ^^1 

3TTT K ^T V3^|| i I ^ TTT^ ^t * ^T ^TPJT ^^1 3ffc V ^ ^T 
V3!<lll i I K f^T 5t V % ?T^tW ^ °, 3f5T ^t ^Tft qf^fT | 3ftT « % 
5ffit5T $f tft?T 3f^T ^t I ^rf^ R f^^T Tf ^TT % 5=C5TfW *f 3TT*TT 3TT# 

3fw ^t ap^rY «ri^t str ^t^ ^ % ^mtsr ^ *mwr ^«tt# sf^r ^t i 

^TTo ^t \? ^t ?rat?r ^ll art^ K. ^ ^T ^TW vs^S ft% t 
^T 3F^T |3TT ^'^11 3TST I JTf ^fg ^ ^TC ^ ^"tcft i I %%f&% % 

^t it% ^tt^t firTC 5rt% 3f?r i i qx?g; ^v tort ^>t ?rit srn^TT | 



--«ft sr^r 1 1 vu srt% sr sr *pt ?r *r ^i stw *pr*nr 

<\o *r grr ^tt i ^rtw^ s*rTffcr *pt*t * wt *f «1° | 
■ 3r*rf^ * *° f*nrs §3tt | i ^ <rc3r ^r-^ft ^r *rr*r | i 

art ^srt ^Tt^r t% ^ frr ^r ^M-^nrt^^r ^?tt | i ri *rr# 
^T5T^nftsFT»r fw afh: R\ <rrcter ^pt *iu | f*rfa*r k fer Jf 
^T^nrta^ $r iin f<r?rc **ft §f, 3ftT ^ tVr Jf <rfa fonr ^t \ 

-^PPt 3ftf% <R **TT?Tta ^EiW^T^ V K^lll f*FTC ^TW M W*RX 

fw f3TT I 

<TS% 3>T &TT?cPC #Tt>^ % 3T9T ^ĕTT ^ I ^ «TTOT- 

^ % jtsth ^rrerc 3°' *r 3 srirr ^ 1 1 i¥f%% ^ ^t ^rt- 

^ ^ f^o ^ |3TT I W^^B § <R f*To <R STHTT * ^T 

VVL 1 *T^t ^SHT^t ^T 3FT WT §3TT I 

fa$t ^TR ^T 3TSTTCr 3TJ*HT— ft»tft *TR*ft % ^ for ^T 

^rsgr^^T^ («R *r% ^r) ^ratw ^tpt 5ftftr^ i fqrr wr *tr<jtt Jf %fW 

ft> ^l TT^ ^T JTE$T^FTT5PF ^TST f*RRT | I 5t*ff *FI 3RR ^TT^T ^ttMt I 
?T|t 3ST f%T ^t «PT sFTfcT | I 3TST 3T<T?t ?«TPT 3>T JTS^^T^ ^cTTW 

^rrsr^ % ^sr ?ftfa^ i *rfe sfTTf% ^r fft ar i*r *r sftf% *r srh; 
stsrr ^t at ^t^ sr ^r **th ^t arsam stt ^tt i 

^T^°T — <f»rsr& spt TT^5ft ^t ^t^tt>t^ ^Tcrm ^t i 
1 1 ^Rirt *r ^t ^sirT^Tt^T^ ?r^rtwr 3fk ^i ttt^ 

^t ^u; ^ ^ ?r^rf?ff ^t ^tk |3tt i^. ^f%^ i¥ for ^t ^ €t 
sT?rf?cr ft i w *Tfcr ^t ?r px sttwt | ^^ii, ^rt 

XR^^ft ^T 3TSTt5r |3TT I H% WT^ ^f | i 3tV 
«Pt 3T^fe | I 

stitjt % t^rmt ^r^rt ^rg-^ fgr?ftir ^ ^jftfcT«r ^rr^ ^t ^f^^r 
<tt% % % f?R qi^r f^?ft if, ft>?: ^mj, t^tt, ^Twt srt^: ^?#?r 

Jf ^t l^^t 5RTT5^t ^ 7^ ^ 3TSTWT fasF*T ^t ^ft ^Tcns^t % 
^htji Jf ^STT^ I ^STT^ ^ ^T^T 3TTS ?T^ 5rT^: tp? ^t 

^ % f^T*T f^TvT 3TT^R % 3T^ *ft ^t^ | I ^?T% TTT T| | : — 



3q)fatftqfiiTres*TT*r 



^ttst *t?s, ^—^hj^ vs— fom jrt, JTT^tarwir 
*faqkKf*rtw <i o— ^rtrt <i <t— <*sp *fst, ^—sn^p^ ^ , 
^ ^t' f>%*T stt^jt^kTt ^t 1 1 ^rT spht 

^tcTT | fo STT^T *f ^TT^ TT^ TqTTT% 3*ftt%*T *T*5FEft «^T % f%St 

^tt qft^*r w& % srh: t>?am ¥tjh ^ ^ «r i w ^ 
-^Tsrmr srq *r?t % ^tt^ ^t ftt?r t>rarqR m tar stoptt i ^rt sq 
^rft % t%^ qt^r ^t ^ fa*ra?t ^rt J ^r % spnrr, srisrrl u *T 

5Rf 3ftT ^ftf Tf ^T *TT aTR^ ^ ^t cft g-^T | I ^ % 

^ SPT^TW t%*T3T ^TT W SrT ^Tf^T fsT^t 5T«r> ^ sft spta 5R ^ 

w ?*tr % sr^rtw % sptr $ ^r ?jq-wft e*rrfqcT sr?tt ^t i ^ft m\x 

^T ^ SnT^OT ^ %i^X *f *ft 5R 5TTWT I *TR 5ftf^* cT «T * ET 

■^TTcRT ^t ^T ^^TT <^>f T | I ^ S ST ?T ^PtW t^^T^ ^TT 
^TI TSPTT TSRPPT 5pK ^ £T 5PTTT % arerTCT % *r*TR f I «RT 

f arr prsr cr «r <? sr | tsrcrir <? % cr *r % ^ht^ ? s ^tt *sfN <ft 

3TR cft S^T S «f ST «P>r tft % *HTR ^TT I SR <I ?I ?T pif qrt 

%*R ^ ^^TT ^TT^T f% ^Tif % 3Tf % ^T frT ^ fiRT ST^TT ^TBT ^TT 

^t^tt 1 1 ?tt 3t ^tt ^>t% ^?ft % ^mr ^Tr ^rT^r^: 

^r^ ^ ^t fft =5r^c *Ft gsrl % ?nTR ^t ark sft ^ sr <tt 
■^rrat 5> M ^t^ i 5r^ ^srr ^t jt* tit %?sr *th *r <rr 

^T*TR ST^ ^N" ^rf|^ I ^ % %?j q T qp T ^ ^ gj^ ^ ^ q. 

t> sfk <}oK 3f?T ^ 3Tfsrq> ^ |t Wfpp ITTTT if f<RTTH <i« ^ % 3rfgR> 
*T|f ^tcTT I frT ?sfc % f^TR> ^t q^T qf?f-T^5 sfV> % 3f?TT 

twtsRT ^x^j ^jf^ ^ ^ ^t ctr^ ?tt ^nr ^rmt 

^ ^TS^TT ^Tf^ (f^ if cTt^T ^t cftTT «tr |) i q^-q^| ahr- 

*mr TOTTfJr sftT nft srcir* ^ ^ ^r^rk m«r jf at ^ qv ^ 
fTR? 3t>t: ^tt-^r ¥tr $ cft ^ % q?^ tirh: ^t ?tr ^t tott 

t I f%?T if ®tff-^tl ^TTTT ?Tfr f^^TT% 5TT q^ ^T^ ^f STc^» 

^ *rnr % wt ^r ?tt»t f^>^ ^tt ^ | fsp& ^ ^ ^ 
^r^cr^ ^ttjtt ^rr ^err"| t ^f%^r ^x % ^ if 

iWt^t fr-*ft ?«TTfqcT qft ipft | t crfam ^t ^q-^r?t qft <ft ^ % 
^ firerNf % $ ^rro q?t Jf ct^tr ^t *ft qr^ Tiw^ft ^t 

^TT-^T^t it^ fTT^=r ^Rt T?ft *ft I 



fer*r W &*tr & ^ <re v% srnsr if stt srTSRt i Jft 
sprc Prarm ^ ^rf^r srYt * sr w <rc *rwr ^T^t ff st STTTRrc 

TSJH? 5RTTT **f*Rt ^Tt^" fr <TRt % sfta ^T ^ ^ f£lf % 

SHTR ft I ^ ^T3ff % % ^cTT f^T f?RlT5r ^TT ^T^T f5T*P#f 
<rF«TTf frT % *TTT % 3fTT3T ^t *ft *H f f ^TWt ^ f^TT 
TRT | I SR^IrT^ *t ST f3T <TT 3* 5PPTT ^t? ^TT ^TT^T ^ ^cT W 
^7T %^ ^ sr ^ ^ ^ ^ T i 3 * 1 * n ' r ^ ^ ™ 

m: fs str sft w£t |t wsrt *r sr^ tst | i ^tt ^ tt strf 

^TT STT^R fsRMV?o % 3tf *TFT % *PTR ^t STTJRT sft TT f^?TRT 

*RT I I 




^ft ^t s*tr <rc ^tt ^Tt^r ^ m for 
T^crt ^t, tt q? spt wtt <rf <ft st^t | i ^t? S^T 
q^^T ^t*tt *frt ^r s^rc t^ f* ^ T ^ 

q- <? 3 *TR ®*§ ^t T^T % !ft# ^t, <? 3" ^PTT-^T V3T TT ^t, <T 3" 
ST f^ *T ^ 3for StSTT SfT ?t ETT «TT^OT fotft cTT<fi ^T * ^t l 
^ft «IT 5f 3 ET f^TTTT ^ sn^T^t^T VJ ^t tWT if T|nT i Hf 5f 

ars^t ^ ^r^fr t^tt ^rf0, ^rf^ ^ st-^t ^tTT ftr ^r, t, wrt 

V& ^ 5fr| ^t ^T«T 5n=^t ^t 5TR f5R% 

fipq-TT ^ VI W% T| I g-RT ^ ^Tft ^ if %f ^ ^t 

^Tf ^ ^¥t T|^t (W f^ Wo) I 



^TtRi qi h f5w^S?TW 




qit %m tft *2tt#t =FT^r % sptpt ^mi 1 1 ^*r% et^t 

«STT^ % SRT^iT 3fk ^T?^ SST 5PPTT =RfTT ^rt^ 

vt^T ^^TPTT T*TT | I 



[— f^ w— tr* ^ ^ T ^ ' *tr 

5Ft ~RT l 35fta «l^-<i«— ~ ?~TR *T ftf*T, ~ ™, f~ ~jft *T" ~, sT^t*- 

~~ft ~n fireref % fr trt ~ ptsr i **rta TK-n—^ns - for "rr 
— Rff *r ~;~~ff % tpt i s?fft> -~~rfa % — ff % ~t i ■— fl- 

c^-^—— — - f— - ^ s~ n™ ~TT ~~ 3TTf5T f"R I ~ft~ ^-RT— ■ 

ft— , ~~ <~r ~n *— tr i ^-^-^R i 3r~*f 

— r m^r % ~*t 

f<~T ~ IT fe«i 5~~i3T ^ *TT"^ I 

stt * ~ sr ™?sfRTsf *wift <t n?n 

^™ "~, ft~, ft~", 5~ ~ ~ T, ™ |?~r, ™ ~ T, ~~ 

srk — ~r ~r —~tr t i 

fe™T ™r™ ~r ^rs^r =pf ™"~ ^ ~fa>l *f ^t ^ 

~ft | ~TfcR> ~T ~ R srfs™ ~ft ^t 3TR~~TT ^ | | 

*r 3TT^r^T?r *th 

~ jf*«U™(T*S3l *ft~n™nl H"ft I 

™g*q3ta crc~f5" stot ™?**§ ftc~r: \\\\\ 
g— ■— - — ~r —rte *f *rH ~f~, "sra ^ ~™* ^ ^ T 

™T | I ™S tf~~tf tffr ~ RT ~™rfr TR & |, "~ 

™?ff ~ ™T f~*T ^ <f?™ I 

fa"™?TT"r-- "r tt-trt *t ~tf "-"te" *r ?ft "t 
-pV | i 



3iq^ Tci^W ssait^: g«q*PT5»m II 311 

m, cT«TT 3T?*T *f^Tf%*ff 3TT ^i^m *fhC*TR % fa?^T f%*TT 

*TRT | I 

wwgum^ei %^*n%5 ?Tfti5 u^ii 

qS?^T *R<$t HT*t £T?*T$rsfeff*R?lT ^ i 

3T/f|^T3" — (v) ^ĕTT *T^Tf^ ST fe*TT*TT ^T T33TT% sFT ST 

^tcTT | 1 I 3ftT tgSsnTR TTtWt ^ ^tcT | I (*) ^ % ^ 

3T9T, *ffa TTTW % 3T5T, f^T TTT%% T^" 3TW 3TTT ^T TT^T % ^t* 
3fsr cT^ I 

fafTFT ^TT^T — ^ s*fW Jf f<R ^t 3T# st^r fR ifff |, ^ ^ 

| t^Rrrf tt^7 3f?r ^cTT | I 3^° fg^ff ^T 5R ^tcTT | 

*ft ^TR^TTKTg^m: fer s ^ f® <3rte i^tt i tt^ ^t & 

Tt% ^RT ^FTR ?Tff ftcft ^TTt ^^rtt^^ % *?R tft 3TT3R f??ff *f 

*HTR rT^f | I <TJ?TT Trfw & 3TRW §?TT sftT "<jf^ TTfW % cTTST- 

cft^r 3fw sftT % ^ 3fw f*r?re>7: ^ af f q isrfa^ T^wtt%5^ 

% ^ 3T>T <TT ^RT^iT |tcTT | I S^TTT STSSrttcTJpr SPJ % ^f 3TST § 

sTK^^r ^toT *fR % ^t* 3fw qrc ^rrn^ ^rt | i ^rt wrc m*n:T f*Tf?r 

% ^f 3TW TT 3ftT ^t«TT ^T % TVf 3fw <TT ^PTT^cT ^tcTT | 1 f*R ^Rl 

Trf?rcf if <rsj?ftfcT ggr* ^t 3f^r ^tt | fs^^TT^ ^t sr^rT" i4t | 
t^r^npt ^ ^fsR 3?ftf^ tt sn^rt 1 1 

fotft f^t> ^ jf fcrto^ % ?«tr f^f^^ | ^rt ar^s 
^tttt q^rr | ^t Tft?r tjT^ T|t | i 

Pt^tjst 



1 1 ssr*r t^a^r sttstts 3r t^t f*R<TT | i 

S?Tf^ §*T ^TT ^TtV *f U % 3° 3T9T ^ §t I WSRW cfY ^«TRT 
T^HT *T 3TTT95PT 7ST ^ TT^TT % ^TTS «TST $ 3T«rf^ 

^T^R % 3TpR t>^«TSĔT THT 51737 | I 

3ra?rf?^ 4? ^asr: si^rcTt^ ar: n\sn 

sffc 3*ft 5R>R 3*t 3TTT tfsRfcr*TT f*T *TTC Srsn^TCT |td\ | I (=;) 

«ita if it st ti§FTfoRT afhc ^tat I tsrcS % ^ SsPltwt 5ft FT ^lff % 
to ft arrcJt | f%^^t ^rat i 1 

fĕf5rFF — *ffo *r snT^ TR% 3TT5f 3*T>T> ^ 
^surr^Rl % tt»t ^mt^ t% f i fasr ^t f%€t $ sr^?r w^i | 

STT*T SsFTf% |fcft I I ^Tt%*TT 5fR| | ^T^ % ^t i^irt- 

^ 1 1 ^nr Jf ?t ^t ^t srq^ sH^ =etr t^wyr^ 

1 1 



7TfST 


?fa>Tf% % *TTT 












tlj^ret 


?T>TT 


3 tWT 


^5ftfrT5^ 


>> 




3T*R 


5r<rf 


* f*r? 


fgr^^t 


>> 


^ ^TT 


^ftRi^y 




\3 ^TT 




>> 


t; ^fyxj+ 


t%^T^t 






T^ftt%5^ 


>> 









+<Kltefd cW*^ FIW 3WRTT sRpTOTtRT ll£ll 

3T^4K— (<$) ^pr t^ra" sro ^t^t ttt% $f st%w ^t^tt | srcr w 

% ^ *T^t ^ ^tTCFP*T 3TTT f5RT SPR ^ TTTSr t ST^T ^ET SPTO 

& $ *t$% ^stotot ^tctt 1 1 (v) ^5 TTtm^rt ^rtr ^t 

<H sfft *mff ^t strist itm | tsh^t ^ ^ ^tt | i 

foiH m^— ^r **ftaif 3 tiM, ^rr>r*rt afk ^srt w 
<nm ^nspsr ter^rraT *ptt | i Titat ftsn: TKt i4t | srte ^rerr srnw 

^T-ftT3FcT % ar^STK 3ff^ft % 3TTf? t>?§ *T t|tcTT | f«RT% SJ^TT^ f^Tt 
cTTC ^T HtTt«fT <\*o | I sFT f%^-^FTRT % 3TpK 

^SRTT | 3ft ^TW | ^f^R TTf%, 3R^T 3rk ^sft ^T ^P^T ^t^ W£ 
T^T | I irsp ^tt^- «TT 3rTTPT*T 3FT 8TTTWT TTTW *f 3*RT ^t^TT 

*TT 1$ *TfcT *ft ^JtTT TT9TT if 3TK**T |ftcfT qt sfk ^ 
SrK 3?t 3T>T 5T^fT 5TTcft «ft I 5*ft 5FFK Sr$T*TTER ^T 3TT^ *T>£ TTT5T 
$ ^tcTT «TT *3PT spt TfcT ^tSTOT ^t sft^ ^t «ft I ST^ 

^i^ ^rs^niT t^srw ^ ^ff, ^ ^ *r 

t>?r t^t strsst 5TT?ft 1 1 qf^r ?ft ^ Jf ^ tt^ % 

?twr i t^TJr f^sr?JTTfĕr?R *f t>%^ ^ ^t »nft 1 1 

iT5-t%5Rr ^t ^ m srw | fk%^ ^tptt^t srt^ret % 3f?r ^arc 

^ ^t T^TT | f ^ 3TfETfr 3T^R ^tcTT T^=5 ^ ?T dt 3TT3T^5T % 
f%5TR % ftl^ ^tcTT | 3fh * *Udi<\M\$ 3TTT5r ^ ^t ^t TRT 5£TT I ^T^ 

t%^i ^rr^r^T ^r^i $r ^r^rr^ 1% ^t%^r srrf? Tsral ^t 1r«rRnff t%s 
fter | f^ g;^ f<rsFcr ^t t?t st^ | (tkspRTton: ^«o) 1 

f^ t^rsT^rt 3>r ^ ^ft w | ftrcR»T ^jt#t wt^tit ?r^ff % ^t ari^n: 
^ 3T^^t cTTf ^trrr | f? ^w?:ririr ^rr srrtr^r T|?r z$ % ?r|t 



^-t%SFcT 



STTcTT <TT ^ 5T?fTT ScR 3ftT ^tcft | *R^ STO - ^ *t TT^T? 

^ttctt «rr ^nr fe^cr ^t % ^tr ^taR ^r *rt?r % 3tt sttcTt 1 1 

^cTT3ft % fof 3TTT TTcT ^T *ft STOTH 3T5^t cR^ ^t STTcTT | *fEftt% ^Tr 
StR ST^T % tH^TT *T*t£ ^TT^ | 3TTT ^tR V& <TT f«R 3TR**T 3T«T^T 
^lffc<T ^ft SR*T ^tcTT | fa^cT ^T ff 3cR ^t^ ?T*TcTT I 

^RRW ^TcTT3ff ^T fefT 3fk S^TTro* ^^ft TTcT *TT?ft 5rTcft | 1 ^ 

gt%3tT> ?ft 1 1 *rfe ^TT^TT^m *rt w «rrcr <r fa*rR *r*t cft sr^Y 

^rRT5fW % ^TKT^ 3 ^ ^TTT T ^R^tt <T?cft I 

3^375 — ^% TW *TR sp^TTSTT ^ HT5 ^t JWTT SSTC?V 

f tro n% *r ^mr ^t <r sft stt^ sa^t snsrt «rtf ^rt <r^r sfk <tt® tfsFffar 
^t yjsr^M ^tcrr 1 1 

t>r?rR wpsq- — ^r^Tf^r *nr*r |tcrr | frrcr ^r 

TTt>r t ST%9T 3RcTT | ^R^ ^IT *TH ^ ^TT % ^PT^T | W$tft 

*rarrf%' ^t ^t^t strw ^tcrr | ^ ^r % fw ^t ^ fwcr 

triST ^t 5T%5FT 3RcT *HT*T ST9T STRcTT | 3ftT 3tf cT3T ?^cTT t ^ 

f«rW *PT qfeft tsRRT TTT% % 3TTt> fa?<| $T <TR *T^f ^TR ^TcTT I ^ 

^ttt tt^: f|^ ^ ^ «rit % ^T^nr freTT | f^r^T^>T snsrr ^rft 1 1 w 
f^ ^tt% % er*nr*r <\\ ^rft ti^t ynr^rrar ^r 3trw ^tarr | sttt ^rft 

^T? T^cTT | 1 ^ TT^TT % W 95TT^f ?f ^cT^TT^ f ^ SpJtTTtT ?T 
^TT ^T^ I *f9FTf% ^T^T 5t ^t 3T> ft%^T T% |> S^Tt TfcT ^ft 
^f frcft | €t 1$ fk*$ % *TTH T% f^cpft ^ffJTT if ^t^TT I 3^^ 

f^T^ cjiT X ^ o *Tft 
$t ^t f f?T^r TfrT 

f^f ^RTWTTT^T ^tT^ ffT9TcRg; 3ttf[tM: sr^ttcTcT^ l 
f^T>5%o^ cT-iTct fWT cPTT cTcj; TiW ^tct^TR cTc[ 

(TTt^TS^m f^^^T^RT) 



^r^T 5ft q>ST STT^ SST^T 3TTETT STsrT^^TST % ST£T?t ^^T^T 3>T 
3m**T «TRT STTcTT | STTT 3ft?^ ^T^t SPTT^T *PFT 3TTcTT | I 

=?TF3" PrgTTH 

3wf%fas*TcT: snsrt" miic^i^nnni i 
c^*T?3iTTi!*rcT*3 ffroT«iftafti; n<i^i 
fcTfa: ^^pT^^TT5Bf?$m: i 
«eiTwmnn«it tor toT «r *r^r 1 1 1 3 1 1 

TSRTcTT fcTWsmfaS*T?3: ^T^^^cT^ I 
fsf5IT ^ TWTSTT^ cHTtlTS^ TOTTOcT: Hltfll 

3TTT 5T?<TT | 3$ S ^TH | I ^T 3fcR % <R 3T>rt ^ t%f«T ^tctt | I 

(<\^) fcrf*, ^tw, srk ^h, ws* snfc srar tont ct«tt scr, srers, 

iTTcTT 3TTf\ ^T^T^T % fc?sPT f^ 3TTct t I (<\*) cTTS fcTfW ^T q*> 
^TOTRT ^tcTT | 3ft fq"ĕTvf ^T ^ 3T|tW ^TT?TT ^TcTT i I =^T^»TT?r % 3TcT 
Jf 3T«rt^ 3PTTTOT % 3T?cT *f fq"cTff ^T m&T^ 3TTT TST % 3T?cT -SRTT^ 
% 3T?cT *f TWSt *TbTRTT% ^tcft i I ST^TT *p?T TST ^t 3TS2*ft % 
STT^ ^TTT *T TTcTff ^t TTt% ^T 3TRTW 3rfa fTEtJT ^ Ept 3T*cr*TT % 3TTST 
STTT *T foT ^TT 3TR*¥T ^tcTT | I 

f%$TT*T *TT«r — % sn^sr *f WTTfiw»TT <J5S ^ sfrT *q^T~ . 
tsrir <jgs *f t>5t^ ^r? «Pt T«ft 1 1 ^ft 353 ^5 Jf % *F5F£r • 

Jf lft ^|cT f B t%^T T*TT i I fq*cre1r % Trsm^ 3fTT *TSZRTfcT % 3T^ Jf : 
^TtaTSJTTO" <T$cS \9^\9«^,e; I 

^TT^ITTTT cJ*TT TOmTOTT TTTSTT* % ^TTT — 

^gsu^rtn»? factf snsra fori|^ i 
snwaiTRT isrr: <mfccnii<icT: ut^ii 
qnfcT*Tf?5 «iftti f %5tnf? s«f 50^ 1 
arTc^nsciit q»a^ fswT ^iwpw^ctt: ih^u 

— f^ ^ ^RP ^ ^rrn»T qil ^tcTT | ! 

^r iiTs&a fer 1 1 qJ*TTT % spct Jf ^^s^n f^r^r ^c? Jf ^tctt i ^ft % ; 
*nT q^ TT^rt % qt 1 1 (t^) 3>tt%3> sttt? ^T^rr ^>t ^>t $t%q*Tfe t 
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JTsml sr st % ST*r ^tcTT |, %^?r 3rfcnr ^tt^t sttt s*t% sta *r 
*rra 5ttt q^ *nsff *ft ^f=rr*r ^r>r ^ ?rereft' ^rr 1 1 

fe?TH TTTKT — ^TT^ T5FT *flt ^MT 2*5 \9, ^oo-^o^, 3?fc 
Sf ^t TTT | I ^TF£ *mft % ?TT*r TSTsTt % «TTT TT | t^PT TT 

^stt gtw % for t^tt | i w 5% % t%r*r, imr sftT ?reiT*ff *ft 

*T3STSpT fc*TT T^TT | ^ %%TX % % f fcT^T^ ^f 3PJTT | I ?*TCT 

^ 3T^t f*T5 ^t «TT^TT | fo 5rTMT?T *PTSF *t f^ ^fcF?t 5Tfa*TT- 

2r sfk sttt ^ ^ff % ^iittero srreĕr % ^r^r ^t sfr 3rf^ftT 

^ITRT «TRTT | ^ f%cTTT f*T^TT 3TTT TSTTTcT ^ | I 3T«T ^ T^HT *T TfT 
3TW fe ^tST | f% TSToff STTT *TT*ff ^T TT^TT ^STt-^Kt 
STTcTT | TT^ ^T^ t>RK ^T^TT |tTT fo 3ft faw <ft*T f 5TR WT § 
3TfsRT *T ^T 3TT "^T | SS^T ^t T#f ^t^TT Tf «THT 3R$r ^t ^JW 

^ I ^ ^ ^r^P-rt' spt |t 3T?rfwerT ^t srTPn- 1 1 t*s w-** 

*f <ft ff ^TRift % T| ^3T |t STT^TT 5fT ^cTT § fa ^T STTT 1%cT«TT STcTT 
TfFTT | l 

^ST STMt ?f ^^K^o % Ht^ % JTSTS *TWT % tw^3 

f^T^-Tf^3r^T *r t^ | ^fr sn^r^ ^frf^r^^ % sttsttt tt ^tt^tY 

«TTSt |, f5RTJf *TW^ ft?T ^ ^r ^ fW ^-KoV ^ ^TT ^tcTT | 

sffc t^r^r ^t^: ^t *frT €tm ^ ^rt ttt | i ^ % ^rsnr 

^t^t^ srt"?: ^T^rt % htstrst ttt^ ^ t^* | i f3nT ^rea^f tt sr?r % 
f^l ^ I ^t t^nnT f © f*r?T ^t t% 1 1 3T|f ^t ^rsrar q^ 
^tt«t S % 3rfspn*ff % 1 1 ^sr*r | f^ ^ ^rt ^ fHw sr^t 

?TT|fm^ T|T 1 1 

t?rmTr35 f*t: ^ Ts?R$r fcrat i 
*Tffo r?tfi g^W^rtoWcnn^ 1 1 ? vs 1 1 

gj-^p^ — (t>^f 5R>TT ^TT % ^t%TFcT ^T^T % ?T«Tsff % HHT ^ 
^FSTT?ff % <Tf | ^ft 5RTR) #?TT^Tf^ *TT*ff % ^TTSa" ^t T^^t 
t%fa % TTT ^ l^^Tt% % 3TS5T ^JT % ^T% ^Tt%^Tt> ^f % 
T% «T^ | I 



TTTrSTTT 



fa*rm — f5r*r sptt ^ft% $t % 5r§cT ttct stt ^tt^tt | w 
%m Tjr % srttst % ^ttw t^ "^t ^ srr *pfTcTT ^^rt%% 3r?-cT s*tstT 5frcTT 

| 1 ft>T TT^T TT ^cRt |T f[t STTcTT | fa> T?^t STTcTT | cTST SHTiTT 
WlcTT | I (^lt ^TT^ntsr^TT W~K^) I ^TSTT ^ W 

!?PT*TT ^ctt | 3T5T *£T 3TTT 5% ^ | WT*TT 3££ ^ 

TT <H TW % 3TcTT TT f 3TT MTTcit | I ^TW spt '^T^^ 
| I <£r ^T? *FT ^TTT TST^l % ST^^TTT T^T 5rrcTT | fapr TT ?>|£tFct % 

sst *tt arecr ^ % *ttt ^rr «rtT ^tt s>ff T^ct | i <^ f *5ffa t 

ScT^TTT TTETT I f% ^TC TT*ff % ^TTT ST TSTcTT % ?TTT TT Tf | f3PT <TT 

^ott ^t^tttt^ ^t^t t t^ctt | ^rf?r*r t*rs | fo vi *rrci¥ % Tfa- 

TT?cT ?TSTĕTt* **<!*#* ^TSTsT TT ^TcTT | t ^% #9Tra" TTST 3 Tfw t%$TT<IT 
TT ST^TTSTT *T5Tĕft TT |tcft | cft TRT T ^T t%5TT^T TT ST^TTSTT % <i* 
f ^TSTcT ^T%3TT *TT Ttf^ft *f t|TT I Tfe ^ft *TTT f |STfcT ^T ^ST TT ST^cT 
^t cft t^TO | fo T^ ?ft V$ ?T^ TT ?TT cr^TST T5T^ 3HT TT& 
TtTT 3ftT SPTT^TT tft W$ ^STcTl TT ^>ff , ^7fcT ^T '^TtcW ^T* 

^srt *ptt & 3rrc**r *ffTT i tsrra" trt if *rfe ^Tfcr ^tt ^st tt 3t?s 

^"t cft ^TfcT ^T '^TfcT^ ^r^TTT, ttt^* $f ^t cft '^Tt^TciT W$ 

^M' spt*rr fc?rif? 1 ^t?? irr^r srh ^t^tc^t ^rl ^t ^r%?iT t^tst^ % 

f%^ ?>ff if V% 3fcTT ^TT f^ifT ^TTcTT | ^T^Tc^T 3psff % *TTT % Tf 
r TfT' STTT t I TT^ 3TT3R>5T W?T ^TfcT^ 3TTfe ^T ST^R | I 

S^TR % *^^^ TT TTT^ir fTTT t% ^-ter^cT ^T ^ ^|cT st^TT 

ftcTT | I ^^TfcT % aTCcT^TST % ^5<& ^T^T ^T 3fcTT TT^ TJT^T % ^TT^T v|tcTT 
| t^TT-T^T ^3T ^"t ?TSTW 3Tfsr^7 ^ STTcTT I I *T| | fa 3TfcT^T^r ^TT?T 

^5 ^^Tcft ?T^ 5f 3ftT ^T SFT5T % ^TT^T 3T5^mT =T I ^t ZW % ^ST 

m ?rT|?TcT ^ TT?r?Tr ^rt^ 'Tf r ^c?' qT *t^t ? ^ft 

^t |T spT^ % f^ 3TT^TTT ^TTT|fTf^T % ^^fv|cTT *T T^ fTTT f?TT | % 
^TW *T ^^TfcT fsr?T TT ^t ^gt % TTT "T % ^T ^T ^TIT 

Tt^T ^Tt^** 1 ^TT^TfvfT ^ % f^vT-fRvT «E5ff ^t ^t ^t | I 

T^^T tfffteTTTT=5^fcT ^TTcT T^t I 

cTcTrV ^tT^T ^ TT^T ^JTHTT 

^t^l ^Tt^^RT^TT^TI^TTgTt^rr^ I 

^T^tT^^5 T^T^TcTTcT ^ TI^T IRII (^^KTSTTt) 



{jTsrrrrsnsR ^rt^r ia 3ftr srcnPT ^ttgjt) i 7^rnff if ^jt *rw^f ^r? 
T^cTt | i a^r % Tf^f Jf cft ^ srf%f^r *f srrct 1 1 ^r ^rff *r 
tT^r ^> ^tcTT | i ^T^r tsnrr * *N?*Rf it^> w 3TTT §teTT | t5r?r% ?ttt 

^m^^TR *T^ t— (T) ^PTcSR, (^?) Tf^P:SR, (3) ^T^^R, («) 3FJSTc*R, 
{*) S5c*R I ^T^t ^f %<?Ff S*f\?m cT*TT ^c*ffifcTT ^ | 5T^f <W 
tft ^cmT^ ^ | I 

OT^nTPT — 

^mplf *wt: STWT cTcJWTc^ct I 
* 3FHTfa ?gW?l 55T^T5lfgf«lf 3 ct: 1 1 ? =; 1 1 

^cwif? qfmj«t I k g w w w reHn i 
nwww^ ygktm sr^teirct u?$n 

sr^rrc— (i*) q^>^T % |^^r%^- % shpt ^t 
f^r ^|ct 1 1 strpt feft* % m % ^riTJr ^r fasrH t%qr sttctt | i (<u) 
5RT ^r ^rar 3frr 3ttt% ^t tftaT, t^r, *rra srtt ^ % ^rr*T*Tf 
^r fafir^r, ^t *rsir*r <rt% q?t t*ftt ?tt^t feHf % ^t ^t ^rat 1 1 

f%?rr^ ^TO" — far*r <r ^tsjtjtttsrtr Sr ar^t cr^ t^nrR 

t%*TT W | l ^T^T tVff *t f5PT fe ^Fff % *TR?t ¥t 3T^f?T El fi ? c T 

^Tctt 1 1- f*rrti v% 1 1 tsrcr *r *f srth 3cW ^tctt |, ar«rar tsrcr 

*R % foft ^t ?Tc5 ^tcTt | ^ *R <RT, *TR| 37 f^ff % f?T^ 
SPTSTT «TTcTT | I iT^t ^cPP | fsRT^t 9prf£r ST^ f^ff % ST^^TR f%?^T ^t 
^ITcit | I 

3^TgTFTWH>l?lT5tTT5l* I 
lTcSrtfcf cT^T%fe?«if ^t^n^ljTiTT^ lRo|| 

sr^K— ^rart srrr snj^r ^t t?^r fWsft sr^tw ^twt 

^HTT | ^t t^TTTTT | I 3fk ^T % ^ ^TT^ ^KT |t^ ^T WT | I 

t^lTTT ^TT^T — ^ f^cTR % ^TPT ^fl«Tlurw 7^ V^-K<> 

% v?r^ ^r ^ft »rzft 1 1 



jti?tt&*tr 



MMH^ <T*TT ITT^PTR 

3T?T^R- *F*RR *Pt SJT^TT SRI^M *TPT «PT 33T^ | ^f fe 
3Tk TRT ^T «Ptf ^ H^t '% I STT^ITH ^?TTcTT | I 

<ft;-^o 3frT S*T% t^^TT^-^JTT^T if Wft | I 
*TT^RWT 

lr *r^mTci <R*T!f*cta i 
s^rcTc^* 3<m ^ttosithw ir^ii 
* ^mre stercr sTHgrwr i 

3?T ^ ST^cT |, |, ^ci^ |, | 3TR ^ TPT ^T ^TTST 

apTrT" aTTCT | 'l (^) STHnsrK 3TTT TT|f ^T ^tTT feg*rT3TT 

IPTT f5T^^t ST^St cR^ ^TTH" *TR ^t^t *t t?TT ^t 5W 

^TT | I 

f^nrT ^TPs^r— ^-f?rsT^ ^t tncTTtoR % st«t stt^ 

JTJTT «TT fa*RIT ^T?f^TT ST^cTR" ^Tt^ if ^TR fe*T 7PTT «TT I ^T^T 

3<RRT ^TtaTSSrc % STR^T $ *T*TT?R % 5PR" *TR?t <R ^RTST ^T STR^ 

tw t*tt «tt «ft T|t sttcr sttt^ct ^t^TT | ^ w ^t srt 

^TW^R ^R t^TT TTT l 

t^g^mr §tt*tr': srfa%w *H*r>3*r^ iRim 
*rats*T tot cT«iffl 5tTc3T wwnSwwi: i 
5af^f*raTc?TR ^t fat4a*»*»T«OT irkii 

<TR*W *<TcqT«ft 5TR ISWiHUd IR^II 



H *twr: 5Rcft sftcft ^TOri H|q I 

SRJJ^RW *ft% T^lf «3RrfaVcfiT II^M 

stjtctc — (^) ^ ^f $w jpt *r fa<n ^>ft 3fk 

3T=s®t cTT^ gflTcT ^r^T ^ ^T^ 3Tq% *T*W ^ I (^) cTST 

irmgT 3r ^tt^tt^ wit^t^ *r ^r %v?r 3tt> ttt ^t^r 

3TTT fKTf^ TTTT I (R^) cR ^foTf it irf 3fT?T fF T^T^t ^T ^T^RTT % 

5R?FT fa?TT S*T% TTS 3TT^ 3Tk $T 3TT^T % ^TT^T *j[S3T I (^) 
S*T% % ^TT^T ^ % W TT^T^ ^TTĕT ^t ^t 5ffa> Sf 3TclFcT 3TFR2T 
^cqvT ^T^-^T^TT, T^T 3ftT sTpTR % SPTH | STcWTCT I 

f^5TFT ST^ ^ttTT | fa ^ ^f-t%SRT ?TT^ 5*ftfct*T 

^ST § t^RTT f3RFT cTTWT *T>^% ^ ^TH ^T 

3t«t^t ^f9r p<r & sn c cT ^jtt «tt i ^rcr f ^ t^r ffT^T^rcT 

| ffr ^ iPT *T^ 35TtfcTf*Rt" *t ITT^cT f%*IT *PTT «TT I W TOTO *f 
f E f^K ^ *f faScTRq^N f^T ^TTTTT I 

%fo H4-fa£T% TTRTS*TFT: 

frst-t%*ft ^«T ^5ft^iRT5iIW ?TT*T^ ^ mt*H ^T tr^ ^T 
3T6JTTJT 3|TSf?FWT f*T?TcTT | t^RT T* st^PPT^ *t SPTST <ffarr ^ 
^t | fsp ^*T f?TT¥iT-^T^ $ €T3T-^^R ^t 3TR?iTOT Tf SPFcTT 

^rrW 9^ siwr qr# sr wtfr t*tt | i Jr^t ^ ^iTfcT 3f jt| ^r^^ 

| f^T 3T5T cW 5ft f ^ f^T T^TT | ^ Jf ^fw ^ ^ mi^K 
^t t^TT ^t ^ST^ ^T^ TT^TTgT ^ ^f 3<f cT^> sftf^cT 

3T7it 3T^^ ^ f ^ 3T^cTC TT^TT ^t*TT f^T^% 3T^?TTT ^t^ftq^JT?rTSTT2T 
3T?cT ^ ^ftf feTT I ST^T^T ITJTT^T % ^T^ f^^ft 3RT ^Tt^cT^T $t ^t ^ 

^rt ^tt i srjw ^ ^?r ^fr st^tw ^t ^c?t f^T ^rcTT i w 

^r?PT f *fr ^ 3Tsmq- 5ft? ^ g^rr ^TcTT f i 

STSTT teT ^TTWT frr»rr^T ^wjfr ZT«TT 
cTg:f ^ ^TT^iTWt Tf^TcT ^t> ft«Tcnq; lltll 
?T cTc); ^cT^TJT ^f^T^R ^ I 
BT^SErR ^'T ?TT^fRPT TTpT% IRJI 
tr^ t%eTT3T 5^TqT^T' ^5TTq" I 

^€?r %5 ^5^?: wat *r%^ ii^ii 



=ro\9 



*r%TWcTrf»ra 5^ f?na^ §sre*r^ i 
cTct: srremr ^rwT^r wdt^ imi 

^TiPT^TTcTsrt TS*rt ^RWTtTTWST: \ 

^tt^pt ^s^rt ?t ^t^; erat ^tats^sTcT iikii 

TTWTt>r\fp^ *TT&t T$T^>SPTT I 

ijm w^^^T^%^wftecT*fr: 11^11 

cT^^Ht ^STCT t%fsrt%^T I 

sftsf «twtEpp^ ^rg; ^rc^cr cT^ tbtt ihsii 
t%5^f *rWrtV«!T f^^f ^t^r^ ^ttct i 

^jof 5zfrTrTĕT^f S^lJT^WTt^J I 

^ mn^s yh^m^^ iisii 

3*TTFcffaiT: qt\OTt *T ct faczf Ttts^st: I 
artarirdt-wit^ ct 5f*n: <rcsrt%?T *fe|rcTT: \\\o\\ 

■^3ftf*Nt ^TT ^facTc^T^>f?TcTT: IIH1M 
^FTcRit *TfT3RJT ^WT^TT 5 ^ ST^: 1 

^<Tct^£*tcTTfrr 3jftinfft5rt«T^t sNt: iiTRi) 

TJJJRT^ts^ 5^q* 2?^^ 3>n$cT I 

2ftef srter tt\wt%| stt^ct: ii^n 

^TTR* ift3r%tVgt: f3T^T^fcT I 
f^r^?*pf ^f\^cT SPT*T II Tttll 

■8PT «nitw^T t>T^f ^T^T 9rWr^" I 
<£T m^T: 7fer>TT: ^HTT: Sfffe*T ^tST^ II <\V l 

^tjttstt ^ ^rm^^i T^m: 11^11 

5rf^^F5T3Sr?T: 9TtsrT.3ft3TF% ^t^TsrcTT: I 
tg^T ^ f5T ^TT^ ^T5f fs^PfT fe: ll^ll 

srcErfG^f spf ^rV§5?r sit^c^: 1 
^pswnjorm^ ?^f*rf^irr ^t: m^n 

^cTCt^ *PTT 5*TTcf sftc*TT TTTTT cT*T I 
^tTJTt^rRTsr fq^f ^tqf^f iTcTScTcT: ii*i 511 



t;oc; 



^T fasrR ?TT?^ 5rt%*^TOTfr°T lRo|| 
^ fa:?FT faSRT T^T I 

sraHTt^rctaT ^mf*rt ^rt%feir \\rv\ 

fe?TFT ^TT^T — ^<t TTnTTS^TPT % ^t' **rfa % ^TTRT 

srk srfer*r v ^rt^t %<r^r fo?Rr | srk w *t ^nr voo 5^ | 

WtT^ *ft ?t 3PFTt *rST*T 5PFTfeT €t^T *t *ft ^t fa^t 

I i^ppt 1w 1 1 ^r% v% ^tctt | fo ^-fasFcr $ tft «rto 

^TPPIT ^t STTWRT^T Tft *ft 3TTT ^*TT^ ^TT^* STT^PT sft ^?frt%^ STT^ 

^t ^rctp sr^^ srcrt % «ra *r srT^r^r % f s TTscrt ^t 

^ Mt^t spt st^T % fcsrr EtaTOT % ?rfr ^Pt I $ 

tft SSHPT ST^T^ ^jTT SJT^ ^TR^T^TT | SR"ffa JTT^ sftsrt % ^ft aR ^TT 

?rfr ^r ^tt 1 3R <ft srrct t<jrt ?nft5r %eft te^ ^ ^t srnnw- 



firsnf it^t swt c ct gsrt 1 



$*f-fa3rrei $ swtg #sht gsw» ^ 

<nro, *fg[, ftrfiar» i^m fiw 
v — 3rfogr, $?r, ^g:, ^y^, — *3 

^ — 3p£, ^5, ^M, *FT*f<>T, ^ — H% 

3T*T, STT, <T*T, ^T, ^V-*R* 

*jfirar, $fir 3^ — ^ 



*$mt ^rtr htwt *r <rt *rit |i) 

STR^T T^^TTO ¥^T ^PT £*T cT«TT TOT iTTTHnr t%5 tft 

f^t staT % snr, «ir S^r *ott ^t *fo *t ott i 

^prpp ^tPT^ *T° ft^T ^ ^*" ^ ^ 

^nr^r ^t *f° tV° ^<ft i 

tffaT t^pt ^tw^r *rm t%ot % TTOt 
hihto* ^ *t t^£r argro *ft $n % f^wMT sft*r *r ^ 

t%o 5f 3TTT ^TT I 

*T5*rm *r?*nft, fir*PTT*r afft ^stt^t ftWt *t m&s star 
s%r aft^ *r° *r° ^stt^t fs%€t srcr ^ptt^t i 

^Sr^sri^PT *T° *T° ^TT^ fe%^t f^T I 
3*fttMf*Rr «TT$ift $3 W *T ^TT I 

STf^TT ITT^T ^ftt%:^T^ % STTtJTT <TC 

snr-fersr Iwr smr ss^TsraM^^r ^tt 
^TTratET ^ftt%:^rT^ % ^ttsttt <rc i 

fir?^ ft<fa ^TT^TC ^ ^T ^TT I 
H^f^4ir^^T f^T 3ftT ITT^ «Mt *T° *T» 

tWt % 8fM, ^t^ct 3T5^k ^mr Jriror, ^r ^ spttcs *t «i^ 

^T ^ft I 

cf^rFT firo % %a*t, fanrrar **t*t, ^roar ^t #st, 
jt^t flrnk 9h vt, <Mt snnfo *ft€t vr, ^n^T *rratft *m** 
p>rcnr wr, f^ fiw«r-firam m fam <Mr, ^ ^ ^ 



\ f>o ^JT TW<JrT WTf *PT, t%WTT 5T*T ^T, ^T^T ^qor, f^q- 

sftr T^tTj ^Tf^r T*^nr <ptt <\$^ |o %) 

srrcT^t ^^tt (s^r^n) *r° t<> ptsr^ fsNt ^t f^t <rt^T 
*r%r jptst tortT srcr if ^ft i 

wt^esRtst^ *r° t° ^srm ts%?t *t timi s%r ark 
^f ^t *wrfer, Jrr%^r ^t^t ^r ^ttw ^t i 

wra^Ttar (^t ntar 

^Kdl^ ^rtRriWT^ w^t «rm^r ^fer ^t ^rast Jf fagr ^ 

^TT % 3TPT 3RT ^T 9T^v ^c^c; if ^TT I 

T^J^T^T ° ^T^T 5TT ^TT WT^T €t^T *rf^T *P?FFtTT ^t f^t 
q^ "?T *o $f 5n>TT9RT I 

T^TRT5Fcr fgrfcr STPTSR: ^T fer, ITo ^o ^prTCiT tg^t ^t ST^T 
3Tf*pr TOSnTT ^TTW ^t «i^o fo ?PT WTT I 

Trjsrft ^ ^ st^t v f%?ftT ircr % y+iRid ^tt^ tt^tt i 

Wf^T 1^V9=; <l^V3^ t%o ^t, Wft % 5TR % ST^llW 

wrf%^> Tf^T I 

3p" ^^TTTpIT To TT*TW *T£ ^t Et^T *T%T *fo <\£M fao ^r 
fa<fa *rnn: 5tST *FT 3<TT I 

H# cTc=r ^rn^rt^r ^ftt%: srres % snsrR tt i 

Tc^nTT^r «rtarlr ^r „ 

t&ttto *r??r ^r „ 

itotJt ^t f?nfa* iTTt^Rr srsra i° ^t i 

"^^ ^TPRT «TTTcfrT ^"t%: ITT^ % 3TT5TK I 
W?5T ^N" STRcrta ^zftt%: 9TT^ % STTgTTT <re I 
#?TT^t 
T55TR TTt%^> 

t%^5 f?T5F5r Ttsm ^WT I 



^Ttt^T tf*T*T * **T ^TT *T° *o 5STT*T tWt *t 
?T3 *TT#T *T%TT WTo ^Tt 5no % oTTSTK <TT I 

^RTT«T ^TT^T TT° SJTto STTo % 3TT9TT 1 
^TT^T l^Tt^ST^T « " 

srtt^rt t ^™-^. 

5TTT OTlfer8fTT t° % SR>TfSRT I 

fa^fWtaf*r(«0 nffcnww * ***** *r ™ 

f o *r wv affc imem Jnrm *t *t ®<tt, 00 *• 

*T WT, (*) f^T STSK ftMt 5TTT SHH ^TT **T 

OTTt^T OTT OTT feftT *V * «^«tt f *T OTT l 

tHST^ TT° *j\o m° % arraTT <re i 

^-firsra W^o^ ttwt taW ^tt^t sfk s<TTfor. 

^Tt^T ***** mHF 5TTT *o Jf ^Tf*T<J « 

(^) ^t# sRrrnra- €N?r % t*« ^ ^ ft*r arcr f^T * 

(3) cf w 3^ tf ^t sf^r 70 Wctt srto tWt sm 
^FTTfer afta sprer f«wtr ssr * <t£o* f o *r gf1r<r 1 

(V) t>*rffT^ CTT* 5RT3fiRTT VWT ^ ^T^T . 3frT 
5RTT ^CcT f*rffT «PTOPT ^TTT t° ^ 1 

(X) To Tfo tWt *t iEn^rnt€hiT^ ^^t^Tt^r 

(^) T*^T t%5Tt?cRrT «PT Wt 3fk fWt «RT 

^♦MlR^T I 



Askwith's pure Geometry. 
Asutosh Mukhopadh v aya's Geometry of Conics. 
BalPs Spherical Astronomy. 
Berry's ShoTt History of Astronomy. 
Brennand's History of Hindu Astronomy. 
Burgess Suryasiddhanta published by Calcutta University 1 
Encyclopaedia Brittanica. 
Godfray's Treatise of Astronomy. 
Hall and knight*s Trigonometry. 
Heath*s Popular Astronomy. 
Heroes of Science (Astronomer). 
HerschePs Outlines of Astronomy. 
Imperial Gazetteer. 
Kaye's Hindu Astronomy. 
L.D. Swami kannu Pillai's Indian Chronology. 
Leader 25th Oct. 1939. 
Lockyer's Elementary Lessons on Astronomy. 
, Loney's Elements of Coordinate Geometry. 
Loomi's Practtcal Astronomy. 
Nautical Aimanac of 1922 and 1928. 
Parkers Elements of Astronomy. 

Popular Hindu Astronomy Part I (by Kalidas Mukherji). 
Scientinc American July 1928. 
Todhunter and Leathern Spherical Trigonometry. 
Williamson DitTerential Calculus. 



